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FOREWORD 



The purpose of the research performed as part of HumRRO Work Unit STOCK was 
to develop practical techniques for the management of entry-MOS training programs, in 
order that these programs may more effectively use individualized instruction for students 
of all aptitude levels. The training management techniques developed under Work Unit 
STOCK were evaluated and refined as part of Work Unit PRISM. 

This document reports on the design, development, and refinement of a computer 
simulation program, using the General Purpose Simulation System (GPSS), to assist 
training managers in planning for the implementation of self-paced training programs. A 
report in press, "Individualized Course Completion Time Predictions: Development of 
Instruments and Techniques," describes an approach developed in Work Units STOCK and 
PRISM to predict "time to learn" in a student self-paced training program. These 
predictions are necessary to solve management problems brought about by the conflict of 
self-paced training and personnel assignment procedures. In addition to such "external" 
management problems are numerous internal administrative and scheduling problems 
caused by programs in which individual trainees progress at their own speed. These are 
the problems which the computer simulations described in this report were designed to 
alleviate. An earlier report based on Work Unit STOCK is Self-Paced Individual 
Training (AIT) and Duty Assignment Procedures, Technical Report 73-14, June 1973. 

Research performed under Work Units STOCK and PRISM was conducted by 
HumRRO Division No. 1, Alexandria, Virginia, Dr. J. Daniel Lyons, Division Director. 
The Work Unit Leader for the research was Dr. C. Dennis Fink; Dr. Harold Wagner was 
the Work Sub-Unit Leader and was directly responsible for conduct of the research. Mr. 
Patrick J. Butler designed and developed the GPSS simulation programs described in 
this report. 

HumRRO research for the Department of the Army under Work Units STOCK and 
PRISM was conducted under Contract DAHC 19-73-C-0004. Army Training Research is 
performed under Army Project 2Q062107A745. 



Meredith P. Crawford 
President 

Human Resources Research Organization 
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INTRODUCTION 



The purpose of this research, performed as part of the Work Unit STOCK, was to 
develop techniques for managing individualized training programs. The training manage- 
ment techniques developed under Work Unif. STOCK were evaluated and refined as part 
of Work Unit PRISM. 



PROBLEM 

The U.S. Army Quartermaster School (QMS) selected for individua ization the Stock 
Control and Accounting Specialist (MOS 76P20) course, which "feeds" advanced, follow- 
on training programs. In an individualized 76P20 course students would progress at their 
own speed. This would create the problem of how to efficiently schedule the advanced 
training. That is, what is the minimum number of follow-on classes, distributed in what 
manner, that would minimize student wait time (idle time waiting for a class to begin), 
and still meet course output quotas? 

In addition, the training manager is faced with the problem of how to efficiently use 
available facilities, personnel, and other training resources to accommodate trainees 
progressing at their own speed within the course; To solve these problems, the training 
manager needs information of student flow through such a self-paced training program 
(i.e., how many students will be at given points in the course at certain times). However, 
for this information to be useful, it should be provided prior to program implementation 
so that the training manager can use it for planning purposes. 

The basic problem, then, is to provide data of student flow through a self-paced • 
course in time for training managers to plan implementation of such a course, and to 
efficiently schedule advanced training. It was believed that computer simulations would 
be required to produce such information in a timely and practical manner. 



OBJECTIVES 

The overall objective of this research was to develop and study computer simulations 
of a hypothetical self-paced training program in order to determine the utility of this 
technique as a planning aid for training managers faced with implementing a self-paced 
course. General Purpose Simulation System (GPSS) was the programming language used 
to develop these simulations. The study was divided into three stages, each with its own 
goal, as well as subobjectives (specific problems to be solved by the results of the 
simulations). The goals of the three stages were as follows: 

Stage I - To demonstrate the feasibility of developing and performing a GPSS 

simulation of self-paced training. 
Stage II - To . develop GPSS simulations of a hypothetical self-paced 76P20 
course in order to demonstrate the utility of computer simulation. 
Stage III - To modify and refine the GPSS simulation program to serve as a 
detailed model of the self-paced 76P20 course. 



APPROACH 



GPSS programs were prepared in each stage of the study to solve different specific 
problems. For this reason, a different set of variables was used in each GPSS simulation 
model. The results of the simulation in each stage were presented to -QMS training 
managers for their comments and suggestions, which were then incorporated into the 
simulation model developed in the next stage of the study. 

Completion time data from the self-paced sections of the 76P20 course were used to 
develop hypothetical course completion time distributions for the GPSS simulations. In 
Stage I, the same completion time distribution was assigned to each simulated entering 
class. In Stages II and III, more than 60 distributions were available, from which one was 
randomly selected (according to predefined probabilities) for each entering group 
of students. 

In Stage I, the number of students entering and graduating on each day was 
computed and displayed in the simulation printout. In Stage II, the model contained, in 
addition to the Stage I computations, provisions for statistics on attrition rate, follow-on 
training scheduling comparisons, training load, and completion time. 

In Stage III, the final simulation program contained, in addition to the capabilities 
of the previous models, provisions for determining: (a) the most efficient follow-on 
course scheduling policy for each advanced MOS; (b) the internal course location of each 
student by major section (annex) of the course; (c) the medium of instruction—audio- 
visual (AV) or programmed (Pl-text)--assigned to each student; (d) the session (day or 
night) attended by the student; (e) the daily absentee rate; and (f) additional summary 
statistics of student flow through the course. 

In Stage I, the simulation was applied to a "fiscal year's worth" of classes. That is, 
the QMS class schedule for that year was used to determine the size of the 76P20 input. 
In Stages II and III, follow-on course scheduling policies were compared and evaluated. 
This required applying the policies to several *'years" of simulated self-paced training. 



FINDINGS 

In Stage I, the simulation showed that, in a variable-length course . with a stable 
weekly input, and the same course completion distribution applied to each class, the 
daily output of graduates was relatively stable. Advanced-MOS courses could be scheduled 
on a daily basis to accommodate such a stable daily output with a minimum of student 
wait time. This Stage . effort demonstrated the feasibility of using GPSS to simulate 
self-paced training. 

A detailed simulation of the 76P20 course was developed and performed in Stage II. 
It was shown that when completion time distributions varied from class to class, in terms 
of their ranges and shapes, a highly variable, unstable daily output resulted. The simula- 
tion data indicated, however, that even when the daily output was unstable, scheduling 
follow-on classes more frequently or more evenly throughout the week reduced student 
wait time. The results of these simulations were presented to QMS training managers. 
The utility of such simulations to their planning needs was demonstrated. The 
parameters used in this simulation were then modified by data gathered in the 76P20 
course, and by suggestions from QMS personnel. This information formed the basis for 
the Stage III model. 



In Stage III, various follow-on course scheduling policies were evaluated and 
modified in order to identify a policy that would most efficiently meet the specific 
quotas for each of the advanced-MOS training programs. Such a policy was designed, 
and its development is described in detail in the report. 

The overall goals of this study were met by the simulation developed and 
performed in Stage III. It provided a realistic model of student flow within and 
through the self-paced 76P20 course, by means of a detailed daily accounting of (a) the 
number of students who were assigned to an AV or Pl-text instructional medium; 
(b) the number of students who were in a night or day session; (c) the number of 
students who were in each one of the four course annexes; (d) the number of students 
who were absent; (e) the number of students who were lost by attrition and (f) the 
number of students who graduated from the course. 



IMPLICATIONS 

The results of this study illustrate the successful use of computer simulation for 
training management planning purposes. Information obtained from the simulations was 
displayed in printouts in a way that would be useful to training managers. It appears 
that the follow-on course scheduling policy identified in Stage III would be suitable for 
use and validation by QMS in implementing the individualized 76P20 course. 

The policy identified in Stage III as meeting the goals of the simulation had the 
following specific characteristics: 

(1) A follow-on class did not contain less than 35 or more than 45 
students. 

(2) The sequence of follow-on classes was the same as that specified in the 
FY 1973 QMS schedule. 

(3) If more than 106 follow-on classes were required, they started in 
alphabetical order. 

(4) Follow-on classes were started Monday through Thursday. 

(5) The FY 1973 follow-on course quotas were met. 

(6) All 76P20 graduates in excess of the total follow-on course quotas were 
assigned directly to the field. 

(7) Priority was given to the follow-on courses before assigning 76P20 
graduates to the field. 

(8) Assignments to the field were made during July and August 1972 (the 
first months of the fiscal year in which the policy was implemented). 

(9) No assignments to the field were made during June, July, and August 
1973 until the follow-on course quotas were met. 

(10) Assignments to the field were made on Thursday and Friday until the 
follow-on course quotas were met, after which they were assigned 
Monday through Friday. 

(11) The rate of assignment to the field was uniform. 

The GPSS program provided in this report has implications for use as a model for 
planning the establishment of other self-paced programs, as it can be modified rapidly 
to take into consideration changes in many of the parameter values. If computer and 
programming capabilities are available, the simulations can be employed as planning 
aids to training managers who are faced with implementing self-paced courses. 
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INTRODUCTION 



THE PROBLEM 

As more Army training programs become individualized/ training managers will face 
administrative problems much more complex than those that occur under a traditional 
lock-step, fixed-length training program. The variable daily output (number of graduates) 
of a self-paced training program can generate several types of problems. First, there is the 
question of how to efficiently utilize "early" graduates at the local training base, or how 
to ensure the timely arrival of assignment instructions so that students may depart their 
training bases immediately upon graduation. A-related problem, applicable to courses that 
"feed" advanced, follow-on training programs, is how to efficiently schedule the advanced 
training. This is one of the scheduling problems addressed in this report. 

The course selected for individualization by the U.S. Army Quartermaster 
School (QMS) was Stock Control and Accounting Specialist, Military Occupational 
Specialty (MOS) 76P20, a "feeder" course whose graduates enter several follow-on 
training programs (MOS 76Q, 76R, 768, 76T, and 76U), 

In addition to the "external" management problem of efficiently scheduling 
advanced training, there are numerous internai-^tO'Course planning and scheduling diffi- 
culties. As individual trainees progress at their own speed, there is a need to know how 
many will be at given points in the course at certain times. This is extremely important 
information to mariagers faced with the problem of determining how to efficiently use 
available facilities, personnel, and other training resources. 



OBJECTIVES OF THE RESEARCH 

Computer simulation was considered as a potential aid to training managers in 
solving some of their planning and scheduling problems. General Purpose Simulation 
System (GPSS)^ is a computer language designed specifically for progi-amming simulations 
that are used to solve "waiting line" or queuing-type problems. The scheduling problems 
that have been described are a form of such queuing problems. It was believed that 
simulations of student flow through hypothetical self -paced courses would be useful to 
training managers. 

The objectives of this study can be divided into three stages: 

Stage I - To demonstrate the feasibility of developing and performing a GPSS 

simulation of self-paced training. 
Stage II - To develop GPSS simulations of a hypothetical self-paced 76P20 
course in order to demonstrate the utility of computer simulation. 
Stage III - To modify and refine the GPSS simulation program to serve as a 
detailed model of the self-paced (MOS 76P20) course.^ 

^ Under the label "individualized training/' the characteristic of student self-pacing can be subsumed. 

^!BM General Purpose Simulation System (GPSS) V User's Manual, First Edition, November, 1970. 

^GPSS simulations in Stages I and II were performed on an IBM 360/40 computer. The Stage III 
GPSS-V simulations were performed on an IBM 370/145 computer. (Identification of products is for 
research documentation only, and does not constitute an official endorsement by HumRRO or the Army.) 
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In each of these stages there were other objectives, relating to specific scheduling 
problems that can arise in a self-paced 76P20 course. The simulations performed in each 
stage were developed to produce information that could aid in solving these scheduling 
problems. 

STAGE i-DEMONSTRATION OF GPSS SIMULATION FEASIBILITY 



OBJECTIVES 

The m£gor goal in this stage, which occurred in FY 1971, was to demonstrate the 
feasibility of using computer simulation as an aid to training managers of self-paced 
courses. A GPSS program was written to demonstrate how its output could provide 
well-structured information to training managers for decision-making purposes. 

The specific scheduling problems addressed were (a) what the daily output would be 
like from a variable-length training program completed by individual students at their 
own pace and (b) whether this output would lend itself to a follow-on course schedule 
that could minimize student idle time (to be referred to in this report as wait time). Such 
idle time would cut into the savings in training time obtained by the implementation 
of self-pacing. 

PROGRAM DEVELOPMENT 

Assumptions and Input 

At the time Stage I began, the conventional, fixed-length 76P20 course was six and 
one-half weeks long. In a survey of self-paced training, HumRRO researchers found that 
average training time could be reduced approximately 30% by the conversion of a course 
to self-pacing. Using this finding as a basis, a course completion time distribution was 
created that was normal in shape, had a mean completion time of 33 days, a Standard 
Deviation of 7 days, and a range of 16-50 days (including Saturdays and Sundays, but 
not holidays). 

The FY 1971 76P20 class schedule was used to obtain the number of students 
entering each class. There were either 41 or 42 students in each class. Four classes began 
each Monday. As class distinctions would be eliminated in a self-paced training program, 
the four classes were conabined so that between 164 and 168 students entered the 
76P20 course every Monday. The same completion time distribution was applied to each 
entering group of students. 

Description of Output 

Based on the assumptions and input just described, a GPSS program was prepared to 
produce a computer printout (shown in Table 1) that contained the following 
information: 

Column 1 - The numerical (Julian calendar) date. 

Column 2 - The number of students reporting for training on that particular 
date (input). (All students began training on Monday. The 
number 5 was inserted to indicate only that this day was Friday.) 
Column 3 - The number of 76P20 students graduating on that date (output). 
The legal* holidays observed by the QMS were taken into consideration in the simulation 
program. On these dates there were no classes starting or graduates emerging from the 
O training program. 
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Table 1 

Computer Printout From 
Stage t GPSS Program 
76P20 Input and Output, 12 October 1970 to 
20 November 1970, Matrix Halfword Savevalue 2 
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^Indicates this day was Friday. 



RESULTS OF SIMULATION 



After an initial start-up period (several weeks of class starts), there was a gradual 
build-up of graduates on a daily basis, until approximately 25 to 45 students were 
graduating daily. This stabfe daily output of students continued throughout most of the 
weeks in the year. Occasionally, it would be interrupted when holidays intervened. 
However, the simulation, showed that in a variable-length course, with a fixed number of 
students entering each week, the daily output of graduates was relatively stable. This 
stable output occurred when the same completion time distribution was applied to each 
input group. Advanced-MOS courses could be scheduled on a daily basis to accommodate 
the output generated in this simulation. Such a daily follow-on course schedule would 
minimize student wait time. 



CONCLUSIONS AND IMPLICATIONS 

The Stage I GPSS simulation was produced for demonstration purposes. The print- 
outs were presented to training managers of the QMS to inform them of the availability 
of GPSS, and of the feasibility of using computer simulations to answer their questions 
on planning self-paced training. Plans were then made to extend the GPSS program for a 
more complete and detailed simulation of a hypothetical self-paced 76P20 course. The 
Stage I effort indicated the feasibility of using computer simulation to assist training 
managers in implementing a self-paced program. 

With the assistance of QMS personnel, more realistic information was obtained to 
change the underlying assumptions upon which the first GPSS simulation program was 
based. The program was written so that such modifications could be easily made. For 
example, provisions were made in the program for the use of more than one course 
completion time distribution even though that was not used in the Stage I simulation. 
Thus, in Stage I it was concluded that GPSS may be a useful planning tool to assist the 
individualization efforts at QMS, and a **full-blown" simulation of a self-paced 
76P20 course was planned for Stage II. 



STAGE ll-DEVELOPMENTOF GPSS SIMULATION PROGRAM 



OBJECTIVES 

The initial GPSS simulation in Stage I provided an example of what the daily output 
of graduates is like when produced by a variable^ength course with a stable input and a 
single course completion time distribution. It was not surprising that the number of 
graduates from this course stabilized on a daily basis, since the weekly input was stable, 
with the same completion time distribution for each input group. It would be relatively 
simple for a training manager with this information to efficiently schedule follow-on 
courses on the basis of this stable output. 

The purpose in Stage II was to produce a more realistic simulation of a self-paced 
76P20 training program. When this work was performed (late in FY 1971), HumRRO 
researchers in Work Unit STOCK had obtained data on the time it took students to 
complete sections of the 76P20 course. With these data, and input from QMS training 
managers regarding parameters to be included in the simulation, a GPSS program was 
developed. The program was designed to simulate the 76P20 course and to deter- 
mine (a) the most efficient scheduling policy for assigning the graduates of a self-paced 



76P20 course into the follow-on training programs, and (b) whether the daily output of 
graduates from the self-paced 76P20 course would remain stable if completion time 
distributions were varied in their ranges and shapes. 



PROGRAM DEVELOPMENT 

Assumptions and Input 

The simulations produced in Stage II were based on the following assumptions: 

(1) The QMS FY 1971 class schedule for the 76P20 course was used as the 
basis for the simulated input. A total of 8,039 trainees entered the 76P20 course. The 
actual weekly input was employed for the first 39 weeks of the simulated fiscal year. It 
was further assumed that the quota of 8,039 would be met. Therefore, the final weeks of 
input were created in a manner that would meet the quota and be similar to the actual 
input of the previous 39 weeks. 

(2) The overall (academic and administrative) attrition rate for the entire year 
was approximately 3.5%. An attrition probability of .001 on any given day in training 
was assigned to each trainee. 

(3) Sixty-eight different completion time distributions were developed. Five 
general shapes were employed for these distributions— normal, positively skewed, nega- 
tively skewed, bf modal, and horizontal (flat). For each distribution shape there were 
several different ranges. Data obtained from the self-paced sections of the 76P20 course 
confirmed the findings of an approximate 30% reduction in average training time when a 
course undergoes self-pacing. The reference that was used in developing these distribu- 
tions was an "ideal" completion time distribution that was approximately normal, had a 
mean of 33 days, a Standard Deviation of 7 days, and a range of 16-50 days. This was the 
same distribution used in the Stage I simulation. The distribution included Saturdays and 
Sundays, but not holidays. With that distribution as a referent, 68 distributions were 
created to serve as the population from which one was selected for each week's input. 
The overall range for the 68 distributions was 12-60 days. Each distribution had a stated 
probability of being selected, which was incorporated into an overall probability function. 
The probability of selecting each of these distributions was based upon an analysis of the 
completion time distributions obtained from the self-paced 76P20 course sections. 

(4) Nine fiscal year simulations were performed to determine whether the 
findings obtained in one fiscal year would be replicated when different sets of completion 
time distributions were randomly selected and employed in other fiscal years. 

(5) Instructions were added to the GPSS program to permit four follow-on 
class scheduling policies to be compared in each fiscal year simulation. The criterion for 
efficiency was the total amount of time students spent waiting prior to entering a 
follow-on class, which resulted if a given policy was implemented. The following con- 
straints were imposed on the policies: 

.(a) At least one class began on Monday. 

(b) There were no more than 200 follow-on classes a year. 

(c) No more than four classes were scheduled to begin each week."* 

(d) No classes began on Friday. This provision was based on the assump- 
tion that it was not effective from a training standpoint to begin a 
class the day before a weekend.^ 

(e) A follow-on class did not begin unless there were at least 25 students 
available to enter it. A class did not contain more than 45 students. 

^In two policies, this constraint was changed to permit five classes each week. 
*^In one policy, the fifth class could begin on Friday. 



For completion time distributions to be randomly assigned to each week's input, 
and for graduation dates to be randomly assigned to individual trainees in each comple- 
tion time distribution, the GPSS program utilizes a random number generator. It 
produces strings of random numbers for use in probability functions such as the 
completion time distributions used in these simulations. One feature that is provided to a 
programmer using the GPSS computer language is the ability to control the absolute 
sequence of random numbers generated during a simulation. This is important in these 
simulations because of the desirability of obtaining a uniquely sequenced set of course 
completion time distributions for each fiscal year. 

Description^f Output 

The GPSS program produces computer printouts containing matrix tables of data 
generated by the simulation. (A more detailed description of these matrix tables is 
presented in the next section of this report. Only a brief description of the computer 
output obtained in Stage II follows.) 

The computer printout contained simulation matrices for nine fiscal years (each 
represented FY 1971). Each of the matrix tables in the printout had 18 columns. These 
columns, as shown in Table 2, contained the following entries: 

Column 1 - The numerical (or Julian) date. Each row in the matrix contained 
information for a different calendar date. Holidays during the year 
were taken into consideration, and no classes were started or 
trainees graduated on these dates. 
Column 2 - The number of students reporting for 76P20 training. (The input 

was always indicated on a Monday in the simulations.) 
Column 3 - The number of students that were lost to attrition from the group 
entering training on that calendar date. This number was obtained 
by randomly applying the .001 attrition probability to each indi- 
vidual on each day of training. 
Column 4 - The number of students from the group entering training on that 
calendar date who completed training (the sum of the entries in 
Columns 3 and 4 was equal to the entry in Column 2-^tudents 
entering training.) 

Column 5 - The identification number for the group entering training on that 
calendar date. 

Column 6 - The identification number of the course completion time distribu- 
tion selected for the group entering training on that calendar date. 

Column 7 - The mean course completion time for the group entering training on 
that calendar date (included Saturdays and Sundays, but not holidays). 

Column 8 - The total number of students (from all groups) lost to attrition on 
that calendar date. 

Column 9 - The total number of students available for training on that 
calendar date (equivalent to the training load). 

Column 10 - The total number of students completing training on that calen- 
dar date (the number of graduates of the 76P20 course— the output). 

Columns 11-18 - These eight columns provided data on four follow-on class 
scheduling policies. Columns 11, 13, 15, and 17 show the size of 
each follow-on class beginning on that calendar date. Columns 12, 
14, 16, and 18 show the wait time (in man-days) spent by students 
entering the follow-on class started on that day. In this way, four 
policies were compared and evaluated in the same simulation. 
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Table 2 



Computer Printout From Stage II QPSS Program 
76P20 Input and Output, 12 October 1970 to 20 November 1970, Matrix Halfword Savevalue 2 
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In addition to the matrices in the computer printout, the GPSS simulations pro- 
duced many supplementary tables that contained course completion time statistics for 
each group entering the 76P20 course. It is therefore possible to examine in detail the 
actual completion time distribution for each of the weekly 76P20 input groups. The 
actual distributions varied slightly from the original functions because of the GPSS 
random number generator that was previously discussed. 



RESULTS OF SIMULATION 

In Stage I GPSS simulation, the 76P20 output was relatively stable. It was expected 
that training managers could look at this output and easily create a follow-on class 
schedule that would minimize student wait time. An efficient schedule appeared to be 
one that permitted a follow-on class to start every day, absorbing the stable daily 
76P20 output. Inspection of Stage II simulation printouts indicated that when completion 
Um^e distributions varied in terms of their ranges and shapes, a highly variable, unstable 
daily output resulted. It was important to determine the most efficient follow-on class 
scheduling policy under these conditions. Efficiency was examined in terms of student 
wait time (the number of days 76P20 course graduates would be idle, waiting to enter a 
follow-on course). 

A total of 12 follow-on class scheduling policies were compared, as described in 
Tables. Four policies were compared in each simulation. The comparison of follow-on 
scheduling policy efficiency, for each set of four policies, was made over two fiscal years. 
The FYs each policy was applied to are listed in Table 3. 

The results of the comparisons of scheduling policy efficiency are shown in Table 4. 
Policies 1, 2, 3, and 4 were compared in the FY 1 and FY 2 simulations. The most 
efficient policy (that for which wait time was the least) was Policy 1. This policy was 
then compared with three others (5, 6, and 7) in FY 3 and EY 4 simulations. There was 
not much difference between Policies 1 and 7. They were both then included with two 
additional Policies (8 and 9) in FY 5 and FY 6 simulations. As indicated in Table 4, 
Policies 1, 7, and 9 were fairly close in efficiency. These three policies were, therefore, 
compared again in FY 7 and FY 8. Policy 10 was added in that comparison. The results 
showed that the two most efficient scheduling policies were 1 and 9. These two policies 
were then compared in a final simulation (FY 9) with two new scheduling policies (11 
and 12) that were not restricted by the previous constraints. 

Table 3 



Follow-On Course Scheduling Policies— Stage II 









Fiscal Year 


Policy Number 




Description 


Applied to 


1 


• 


A follow-on class did not contain less than 25 nor more than 








45 students. 


1-9 




• 


There were no more than 200 follow-on classes a year. 






• 


No more than four follow-on classes were scheduled to begin 








each week. 






• 


No follow-on classes could begin on Friday. 






• 


Only one follow-on class could begin on Monday, one on 








Tuesday, one on Wednesday, and one on Thursday. 





(Continued) 
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Table 3 (Continued) 
Follow-On Course Scheduling Policies-Stage II 



Policy Number 


Description 


Fiscal Year 
Applied to 


2 


Same as Policy 1 except: 
• Only one follow-on class could begin on Monday and three 
on Thursday. 


1,2 


3 


Same as Policy 1 except: 
• All four follow-on classes could begin on Monday. 


1,2 


4 


Same as Policy 1 except: 
• Only one follow-on class could begin on Monday, one on 
Wednesday, and two on Thursday. 


1,2 


5 


Same as Policy 1 except: 
• Only two follow-on classes could begin on Monday and jtwo 
on Thursday. 


3,4 


6 


Same as Policy 1 except: 
• Only one follow-on class could begin on Monday, two on 
Tuesday, and one on Thursday. 


3,4 


7 


Same as Policy 1 except: 
• Only two follow-on classes could begin on Monday, one on 
Wednesday, and one on Thursday. 


3-8 


8 


Same as Policy 1 except: 
• Only two follow-on classes could begin on Monday, one on 
Tuesday, and one on Thursday. 


5,6 


9 


Same as Policy 1 except: 
• Only one follow-on class could begin on Monday, one on 
Tuesday, and two on Thursday. 


5-9 


10 


Same as Policy 1 except: 
• Only one follow-on class coutd begin on Monday, two on 
Wednesday, and one on Thursday. 


7,8 


11 


Same as Policy 1 except: 

• No more than five follow-or> classes were scheduled to begin 
each week. 

• AfoMow-on class could begin on Friday. 

• Only one follow-on class could begin on Monday, one on 
Tuesday, one on Wednesday, one on Thursday, and one 
on Friday. 


9 


12 


Same as Policy 1 except: 

# No more than five follow-on classes were scheduled to begin 
each week. 

• Only two follow-on classes could begin on Monday, one on 
Tuesday, one on Wednesday, and one on Thursday. 


9 
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Policy 11 had one class beginning every day including Friday. Policy 12 also 
permitted five classes each week, but had two on Monday and none on Friday. The data 
indicated that Policy 11 was clearly the most efficient follow-on course scheduling policy 
with regard to student wait time. Policy 12 also proved to be much more efficient than 
Policies 1 and 9, which permitted no more than four classes per week. These data also are 
shown in Table 4. 



CONCLUSIONS AND IMPLICATIONS 



In comparing the scheduling policies, it was concluded that, by scheduling follow-on 
classes more frequently, the total student wait time can be reduced even when the daily 
output from a variable-length training program is unstable. Also, distributing follow-on 
classes more evenly throughout the week can reduce the wait time, even with an unstable 
daily output. Thus, some type of balance needs to be considered with regard to the 
underlying efficiency criteria. With fewer classes there was more efficiency with regard to 
training resources. With fewer man-days of student wait time there was more efficiency 
with regard to time in training. These findings suggest that an optimum scheduling policy 
could be arrived at in future simulations by some combination of these policies. 

The objectives of Stage II were met. An extensive and detailed simulation of the 
76P20 program was developed and performed. Simulated data were obtained to determine 
the most efficient scheduling policy to employ when faced with completion time 
distributions varying in range and in shape. Scheduling follow-on classes frequently, and 
distributing them evenly throughout the week, was found to be an efficient policy 
whether the daily output distributions were stable (Stage I) or unstable (Stage II). 

The GPSS simulations , produced in Stage II and the comparison of follow-on class 
scheduling policies were shown to training managers at QMS. Comments received from 
them indicated how realistic they thought the simulations were. All the parameters and 
policies were examined (i.e., required quotas for follow-on advanced-MOS training, 
attrition rates, etc.). Data that were gathered while the Stage II simulations were being 
performed indicated that the completion time distributions used in the simulations were 
much more heterogeneous than was actually the case. 

The QMS training managers saw the usefulness of computer simulation as a planning 
aid for their self-paced courses, although they spotted certain weaknesses in the Stage II 
model and made suggestions to improve it. Many intemal-to-course problem areas were 
not dealt with in the Stage II simulation program. These are problems that concern 
training managers while the students are within the self-paced course. For example, 
information is needed to determine how to efficiently use training personnel, facilities, 
and testing areas to accommodate self-pacing. 

It appeared desirable to develop a more realistic and detailed model of a self-paced 
76P20 course, and perform simulations. A more restrictive set of completion time distri- 
butions should be employed. The multi-media aspect of the 76P20 course should be 
simulated. In addition, each of the follow-on courses has its own quota, which should be 
met. In the Stage II simulation, follow-on courses were grouped together. This did not 
provide a class start date for each specific follow-on course by MOS. This, too, has 
implications for the next simulation. Finally, the internal course location of each student 
should be identified, at least by course section (annex). There were four annexes in the 
76P20 course. QMS requested that the training loads in each one be broken out by class 
session (day/night). 
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STAGE lll-MODIFICATION AND REFINEMENT OF 
GPSS SIMULATION PROGRAM 



OBJECTIVES 

If simulations are realistic, decisions based on them should yield valid and effective 
problem solutions. As simulations increase in their reflection of reality, the probability of 
effective simulation-based decisions increases. This rationale formed the basis of the 
approach taken in Stage III. The Stage II results were shown to training managers at 
QMS, who suggested some modifications that could be included in the Stage III refine- 
ment of the model to make it more realistic. Simulations were performed to satisfy the 
following objectives: 

(1) To provide a realistic model of a self-paced 76P20 course that includes 
detailed internal-to-course student flow data. This model would include such information 
as the number of students who on any given day were in audio-visual (AV) or 
programmed (Pl-text) instruction, in a night- or day-session class, and in Annex A, B, C, 
or D. 

(2) To provide a detailed accounting of the number of students who were 
absent, lost by attrition, or who graduated from the course on any given day. 

(3) To provide information for the development of an optimum follow-on 
course scheduling policy. Such a policy should efficiently meet the individual quotas of 
the advanced-MOS training programs. 

PROGRAM DEVELOPMENT 

Assumptions and Input 

To meet the objectives set for the Stage III simulation model, the GPSS program 
was modified as follows: 

(1) The student input, class schedule, and quotas for the 76P20, 76Q20, 
76R20, 76S20, 76T20, and 76U20 courses were based upon the QMS scheidule of classes 
for RY 1973. One minor change to the QMS schedule was made. The final class, which 
was scheduled for 14 August 1973, was changed to become the first class 
(13 August 1972). This change was made to accommodate the shorter course completion 
times expected from self-pacing the 76P20 course. The length of the conventional 
76P20 course at the time of Stage III (FY 1973) was eight weeks— 40 training days. 

(2) Students attending the 76P20 course were assigned on an equal probability 
basis to one of two different media of instruction— AV and Pl-text. The QMS planned to 
have an AV capability large enough to accommodate one-half of the 76P20 training load. 
In this simulation students were identified as to which instructional medium they 
were assigned. 

(3) Classes for the 76P20 course were conducted at night as well as during the 
day. Students were identified as to whether they were assigned to a day or night class. In 
this way, the training load during the day and night could be separately calculated and 
displayed to training managers. 

(4) The 76P20 course consisted of four annexes of approximately equal 
academic difficulty but containing unequal portions of total course content. Annexes A, 
B, and D each contained approximately 28% of the total course content and Annex C 
approximately 15%. The predicted time required for students to complete a given annex 
was based, in the simulation program, on that portion of total course content that 
it contained. 
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A mathematically derived completion time for each annex was assigned to 
each student as he began study in that annex. This was based on a randomly selected 
course completion time derived from the distribution assigned to each group of entering 
students. Each student was identified as to the annex in which he was currently studying, 
in addition to his instructional medium and day/night class assignment. 

(5) The time required for students to complete the 76P20 course differed as a 
function of their assigned medium of instruction. Thirty-three different course comple- 
tion time distributions were developed for each instructional medium. Each set of 33 
contained 15 positively skewed, six negatively skewed, seven normal, three bimodal, and 
two horizontal (flat) shaped distributions. Each of the 33 completion time distributions 
had an equal probability of being selected. The distributions were based upon actual 
completion time data that were gathered in the self-paced sections of the 76P20 course. 
Each set of distributions was based upon an approximately normal, but slightly positively 
skewed reference completion time distribution. The reference distribution for the AV 
medium had a mean of 25 days. Standard Deviation of 5 days, and range of 15-39 days. 
The reference distribution for the Pl-text medium had a mean of 28 days. Standard 
Deviation of 5 days, and range of 16-40 days. Each day represented a day of training and 
excluded Saturdays and Sundays as well as holidays. 

(6) A single attrition rate, to reflect student losses due to academic, disci- 
plinary, and administrative causes was used. The annual attrition rate was approximately 
7.5%, reflecting the most recent information obtained from QMS personnel. A probability 
of .002 of being lost to attrition on any given day of training was assigned to each 
trainee. The only exception to this was on the student's final day in each of the first 
three annexes. A student completing his last day of training in any one of the first three 
annexes of the course was assigned a probability of .004 of being lost to attrition on that 
day. This, too, reflected the information obtained at QMS, 

(7) This simulation also contained an absentee rate parameter. It was included 
in Stage III to provide more realistic intemal-to-course data. The daily absentee rate 
varied between 3% and 6%, with an average annual rate of approximately 4%. On training 
days following a holiday, absenteeism was nearly twice as great as that normally observed. 

(8) The number of 76P20 graduates assigned to the field in this simulation was 
the difference between the total number of 76P20 course graduates during FY 1973, less 
the total of the FY 1973 input quotas for the five follow-on courses. 

(9) Scheduling policies were changed. In Stage II, the relative effectiveness of 
various follow-on class scheduling policies in filling a single input quota for all follow-on 
courses was studied. In Stage III, the scope of the scheduling policies was expanded to 
include the assignment of 76P20 graduates to the field. In addition, the scheduling 
policies were directed toward filling a specific input quota for each of the follow-on 
courses. These changes to the scope of the scheduling policies, in conjunction with the 
results of the Stage II study, provided the basis for the scheduling policies examined here. 

Three basic or primary scheduling policies were evaluated. Selected rules 
of these primary policies were altered to create additional policies. The policies that were 
evaluated in this simulation are described in Table 5. The first two policies (1 and 2) 
were modified in several iterative simulations to create an optimum scheduling policy. 
The application of these policies in successive FY simulations will be discussed in the 
section describing the results of the simulations. The FYs to which each policy was 
applied are listed in Table 5. 

The set of assumptions underlying the policies described in Table 5 formed 
the basis of the GPSS program that was developed in Stage III. Flow diagrams of this 
simulation model are presented in Appendix A. These diagrams depict and. describe the 
major actions and decisions required in the system that was simulated. 
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Table 5 

Follow-On Course Scheduling Policies- "tage III 



Policy Number 


Description 


Fiscal Year 
Applied to 


1 


• A follow-on class did not contain less than 35 nor more than 
45 students. 

• Tho sequence of follow-on course classes was the same as that 
specified in the FY 1973 QMS class schedule. A total of 106 
follow-on classes were scheduled. 

• If more than 106 follow-on classes were required to meet the 
input quotas, all subsequent classes (107, 108, . . .) Vt/ere 
assigned to the follow-on courses in alphabetical order (i.e., Q, 
R,S, T,U). 

• Follow-on classes were started Monday through Thursday. 

• The FY 1 973 quota for each follow-on course was met. 

• All 76P20 graduates in excess of the total follow-on course 

niinta wprp asslanpd Hirprtlx/ tn rhp fiplH with thp 7fiP MO^ 

• Priority was given to the follcw on courses before assigning 
76P20 graduates to the field. 

• No assignments to the field were made during July and 
August 1972. 

• No assignments to the field were made during June, July, and 
August 1973, until the folloWK)n course quotas were met. 

• Assignments to the field were made Monday through Friday. 


1,2,3, 4, 


2 


Same as Policy 1 except: 
• Follow-on class size was the same as that specified in the FY 
1 973 QMS class schedule. 


1,2,3,4 


3 


Same as Policy 1 except: 

• Follow-on class size was the same as that specified in the FY 
1 973 QMS class schedule. If it could not be met, a class was 
started if at least 20 students were available. 

• The follow-on class start dates were the same as those specified 
in the FY 1 973 QMS class schedule. 

• Graduates would be assigned to the field only if such action 
would not result in failure to meet'the requirements of the 

llcAl aUlicUUIcU lUMiiW-iJll CldSS. 

• If follow-on course quotas had not been met when the 
final FY 1973 class started, the following rules applied: 

• • FolloW'on course classes were started in alphabetical order. 

• • Class size constraints were ignored. 

Classes were started Monday through Thursday. 

• • No more than four follow-on classes were started on the 

same day. 


1,2 


lA 


Same as Policy 1 except: 
• 76P20 graduates were assigned to the field on Friday only, 
until the follow-on course quotas were met. Then they were 
assigned Monday through Friday. 


4 



(Continued) 
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Table 5 {Continued} 
Follow-On Course Scheduling Policies-Stage III 



Policy Number 


Description 


Fiscal Year 
Applied to 


2A 


Same as Policy 1 except: 

• Follow-on class size was the same as that specified in the FY 
1973 QMS class schedule. 

• 76P20 graduates were assigned to the field on Friday only, 
until the follow-on course quotas were met. Then they were 
assigned Monday through Friday. 


4 


IB 


Same as Policy 1 except: 

• 76P20 graduates were assigned to the field on Friday only, 
until the follow-on course quotas were met. Then they were 
assigned Monday through Friday. 

• Assignments to the field were made during July and August 
1972. 


4 


ZD 


Same as Policy 1 except: 

• Follow-on class size was the same as that specified in the FY 
1973 QMS class schedule. 

• 76P20 graduates were assigned to the field on Friday only, 
until the follow-on course quotas were met. Then they were 
assigned Monday through Friday. 

• Assignments to the field were made during July and August 
1972. 


4 


ic 


Same as Policy 1 except: 

• 76P20 graduates were assigned to the field on Friday only, 
until the follow-on course quotas were met. Then they were 
assigned Monday through Friday. 

• A uniform rate of assignment to the field was required. 


4 


2C 


Same as Policy 1 except: 

• Follow-on class size was the same as that specified in the FY 
1973 QMS class schedule. 

• 76P20 graduates were assigned to the field on Friday only, 
until the follow-on course quotas were met. Then they were 
assigned Monday through Friday. 

• A uniform rate of assignment to the field was required. 


4 


ID 


Same as Policy 1 except: 

• 76P20 graduates were assigned to the field on Friday only, 
unt[l the follow-on course quotas were met. Then they were 
assigned Monday through Friday. 

• Assignments to the field were made during July and August 
1972. ^ 

• A uniform rate of assignment to the field was required. 


4 



(Continued) 
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Table 5 (Continued) 
Follow-On Course Scheduling Policies-Stage III 



Policy Number 


Description 


Fi&cat Year 
Applied to 


2D 


Same as PoHcy 1 except: 

• Follow-on class size was the same as that specified in the 
FY 1973 QMS class schedule. 

• 76P20 graduates were assigned to the field on Friday only, 
until the follow-on course quotas were met. Then, they 
were assigned Monday through Friday. 

• Assignments to the field were made during July and 
August 1972. 

• A uniform rate of assignment to the field was required. 


4 


IE 


Same as Policy 1 except: 

• Assignments to the field were made Monday through Friday. 

• A uniform rate of assignment to the field was required. 


4 


IF 


Same as Policy 1 except: 

• Assignments to the field were made Monday through Friday. 

• Assignments to the field were made during July and 
August 1972. 

• A uniform rate of assignment to the field was required. 


4, 5, 6,7 
8, 9, 10 


1 D' 


oome dS ruiiby i excepi. 

• 76P20 graduates were assigned to the field on Thursday and 
Friday, until the follow-on course quotas were met. Then, 
they were assigned Monday through Friday. 

• Assignments to the field were made during July and 
August 1972. 

• A uniform rate of assignment to the field was reauired. 


4, 5, 6, 7, 

8, 9, 10 


IF' 


Same as Policy 1 except: 

• Assignments to the field were made Monday through Friday. 

• Assignments to the field were made during July and 
August 1972. 

• The formula controlling uniformity of assignment to the 
field was modified. 


4 



Plow Diagrams 1, 2, and 3, collectively, depict the entire model. Flow 
Diagrams 1 and 2 represent the 76P20 training program. Flow Diagram 1 shows the 
principal administrative and control functions, whereas Flow Diagram 2 presents the flow 
of students through the various segments of the course. Flow Diagram 3 represents the 
application and evaluation of various policies for assignment of graduates from the 76P20 
course to one of the follow-on courses or to the field. The student graduation (output) 
data generated in the execution of the actions shown in Flow Diagrams 1 and 2 became 
the primary data input to the activities represented in Flow Diagram 3. The computer 
concurrently performed the actions/decisions in Flow Diagrams 1 aind 2. Upon completion 
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of these parts of the model, the computer then executed the assignment policies shown 
in Flow Diagram 3. 

In an effort to keep the flow diagrams of the model as simple as possible, 
separate supplementary diagrams were prepared to depict certain sets of actions/decisions 
that were required repeatedly in the basic model. These sets of actions/decisions, labeled 
as subroutines, are represented in the flow diagrams by single blocks that refer to specific 
supplementary diagrams for details. They represent fixed sequences of actions/decisions 
that may require execution at three or four different points in the flow diagrams. There 
are a few instances in which certain subroutines axe utilized in one or more other 
subroutines. Consequently, some supplementary diagrams provide details on flow diagram 
blocks, as well as on subroutines appearing in other supplementary diagrams. Supple- 
mentary Diagrams 4-14 follow the flow diagrams in Appendix A. Appendix B contains a 
computer printout of the complete final GPSS simulation program. 

Description of Output 

Appendix C contains an extract from the computer printout produced by the 
Stage III GPSS program. Most of the data are presented in a matrix format. A copy of 
one of these matrices (representing 99 days) is shown in this extract. The input and 
output data for the 76P20 course for a full year required five such matrices. The columns 
in each matrix contained the following entries: 

Columns 1, 11, 21, 31, and 41 - The numerical or Julian calendar date* beginning 

with 10 July and ending with 7 October 1973. 
Column 2 - The number of students reporting for 76P20 training (Input). 
Column 3 - The mean course completion time of the distribution selected for 

the class entering training on the date shown in Column 1. 
Column 4 - The number of students lost to attrition on that calendar date. 
Column 5 - The number of students absent from training on the date shown in 
Column 1. 

Column 6 - The total number of students present and available for training 
(the total Training Load). 

Columns 7-10 - The number of students present and available for training in 
Annexes A, B, C, and D, respectively. (The Training Load in each 
major section of the course.) 

Column 12 - The number of students completing the 76P20 course on the date 
shown in Column 1 (Output). 

Columns 13-20, 22-29 - These entries provided a detailed accounting of the 
numbers of students present and available for training as a func- 
tion of: 

(1) The annex in which they were studying 

(2) Their class membership (day or night) 

(3) Their assigned medium of instruction (AV or Pl-text), 
Column 30 - On rows corresponding to the start of a 76P20 class, this column 

contains the identification number of the distribution that was 
used to assign course completion times. The first two digits of this 
four-digit entry (XXOO) identify the completion time distribution 
used for AV students. The final two digits (OOXX) identify the 
completion time distribution used for Pl-text students. These 
entries are the reference numbers assigned to the completion time 
functions (as shown on the program listing in Appendix B). This 
information was recorded in the matrix to provide a means of 
checking the sequence of course completion time distributions 
selected in the simulation. 
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A numerical value of 5 is a single entry in this column to 
indicate legal holidays observed by the QMS. 

Columns 32-36 - These five columns contain the number of graduates assigned 
to the 76Q20, 76R20, 76S20, 76T20, and 76U20 follow-on 
courses, respectively, under the first scheduling policy under 
evaluation. (Note: The "first" scheduling policy refers to the order 
of evaluation, not policy number.) 

Column 37 - The number of 76P20 course graduates who were assigned 
dirpctly to the field upon graduation under the first assignment 
policy. 

Columns 38-40, 42-44 - These columns contain the same information as in 

Columns 32-37, for the second policy under evaluation. 
Columns 45-50 - These columns contain the same information as in 
Columns 32-37, for the third policy under evaluation. 
The computer printout also contains the definitions of the scheduling policies under 
evaluation. The extract in Appendix C (p. 92) contains the definitions for Policies ID', 
IF ; and 3. 

An important feature of the GPSS output involves the summary statistics of student' 
flow within the 76P20 course calculated during the simulated time period. A sample of 
these statistics is shown in Figure 1. The total number of students undergoing each 
instructional medium wa^ presented. The peak training loads, by medium, day/night 
session, and course annex, were calculated and listed in this printout. In addition, the 
absentee and attrition rates for that specific fiscal year's simulation were presented. 
Finally, the average completion times for the AV and Pl-text groups were computed 
and displayed. 

The input quotas that were met for the follow-on courses, and the number of 
76P20s assigned to the field were also printed. A sample page of this information is 
presented in Figure 2. 

In Appendix C, information is provided in Figures C-1 and C-2 on the follow-on 
course class schedule developed under the different policies that were evaluated. The 
schedule identifies start dates and class sizes. The matrix cell entries are four-digit 
numbers; the first digit {XOOO) identifies the number of classes started, and the last, 
three (OXXX) denote the total number of students comprising those classes. The matrix 
columns contain the following entries: 

Column 1 - The numerical (or Julian calendar) date. 

Column 2 - The number of classes and students assigned to the 76Q20 course. 

Column 3 - The number of classes and students assigned to the 76R20 course. 

Column 4 - The number of classes and. students assigned to the 76S20 course. 

Column 5 - The number of classes and students assigned to the 76T20 course. 

Column 6 - The number of classes and students assigned to the 76U20 course. 
The last two rows in Figures C-1 ?nd C-2 (Rows 124 and 125) identify the total num.ber 
of students and the total number of classes assigned to each course. 

Another type of output obtained in the simulation is statistical information. Figure 
C-3 in Appendix C displays statistical data on the course completion times for the AV 
students. Figure C-4 serves the same function for the Pl-text students. Figure C-5 
presents the daily rate of absenteeism, by means of a tabulation of the percentage of 
students absent each day; the daily absenteeism rate in this specific simidation ranged 
from 0-11%, with a mean value of slightly over 3%. 

Figure C-6 displays the wait time data compiled for each scheduling policy that was 
evaluated. Wait time is defined as idle man-days spent by 76P20 graduates waiting to be 
assigned to one of the follow-on courses or to the field. These wait time data were a 
significant aspect in the evaluation of scheduling policy efficiency. 
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Example of Summary Statistics of Student Flow Within 76P20 Course 

76P20 COURSES STATISTICS FOR FY73 



A TOTAL OF 2734 STUDENTS TRAINED UNDER AV iMODE 
THE PEAK NUMBER OF AV STliDfrNTS WAS ^11 

IPEAK NUMeER EQUALS MAXIMUM STUDENTS AVAILABLE FOR 
TRAINING ASSUriING ItRO ABSENTEEISM.) 

THE PEAK NUMBER OF DAY AV STUDENTS WAS 315 

THE PEAK NUMBER OF DAY AV STUDENTS IN aNNEX A WAS 111 

THE PCiK NUMBER OF DAY AV STUDENTS IN ANNEX 3 WAS 127 

THE PEAK NUMBER OF DAY AV STUDENTS IN ANNEX C WAS lOL 

THE PEAK NUMBER OF lAY AV STUDENTS IN /^NNEX 0 WAS 143 

THE PEAK NUMBER OF NIGHT AV STJDENTS WAS 146 

. THE PEAK NUMBER OF NIGHT AV STUOENTS IN ANNEX A WAS 56 

THE PEAK NUMBER OF NIGHT AV STUDENTS IN ANNEX P WAS 63 

THE PEAK NUMBER OF NIGHT AV STUDENTS IN ANNEX C WAS 51 

THE PEAK NUMBER OF NIGHT AV STUDENTS IN 4NNEX D WAS 67 



A TOTAL OF 26fl6 STUDENTS TRAINED UNDER PI MODt 
THE PEAK NUMBER OF PI STJDENTS WAS 431 

THE PEAK NUMBER OF DAY PI STUDENTS WAS 326. 

THE PEAK NUMBER OF DAY PI STUDENTS IN ANNEX A WAS 145 

THE PEAK NUMBER OF iJA Y PI STUDENTS IN ANNEX 3 WAS 130 

THE PEAK NUMBER OF OAY PI STUDENTS IN ANNEX C WAS 102 

THE PEAK NUMBER OF DAY PI STUDENTS IN ANNEX D WAS 147 

THE PEAK NUMBER OF NIGHT PI STJDENTS WAS 155 

THE PEAK NUMBER OF NIGHT PI STUDENTS IN ANNEX A WAS 61 

THE PEAK NUMBER OF NIGHT PI STUDENTS IN ANNEX 9 WAS 59 

THE PEAK NUMBER OF NIGHT PI STUDENTS IN ANNEX C WAS ^4 

THE PEAK NUMBER OF NIGhT PI STUDENTS IN ANNEX D WAS 63 



OF THE 5892 STUDENTS WHO ENTE^JEn THE COURSE 
5420 GRADUATED FROM THE COURSE 
472 WERE DROPPED FOR ACADEMIC* A DM I NI S TR AT I VE # OR DISCIPLINARY REASONS 

THE ATTRITION RATE WAS BI 

THE AVERAGE DAILY ABSENTEE RATE WAS 3.0r.. THE RATE NEARLY DOUBLED ON DAYS FOLLOWING HOLIDAYS 

THE AVERAGE NUMBER OF DAYS S»ENT IN TRAINING BY STUOtNTS UNDER THE AV MODE WAS 25.1 DAYS 

THE AVERAGE NUMBER OF DAYS SPENT IN TRAINING BY STUDENTS UNDER THE PI MODE WAS 26.6 DAYS 



Figure 1 
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Sample Printout Showing Follow-On Course Input Quotas and 
Number of 76P20 Graduates Assigned to Field 

INPUT QUOTAS FOR USAOMS FOLLOW-ON COURSES IN FY 73 



76020 COURSE QUOTA WAS <?02 

76R20 COURSE QUOTA WAS 360 

76S20 COURSE QUOTA WAS 2105 

76T20 COURSE QUOTA WAS 399 

76U20 COURSE QUOTA WAS 895 
759 76P20 COURSE GRADUATES DID NOT ATTEND A FQLLQW-ON COURSE BUT WERE ASSIGNED TO THE FIELD 

Figure 2 



RESULTS OF SIMULATION 

The output that resulted from performing the Stage III GPSS simulations fulfilled 
two of the Stage III objectives: 

(1) It provided realistic simulations of student flow within the self-paced 
76P20 course. It indicated, for any given day, the number of students who were in the 
AV or Pl-text medium, in a night- or day -session class, and in one of the four 
course annexes. 

(2) It provided a detailed accounting of the number of students who were 
absent, who were lost by attrition, or who graduated from the course on any given day. 

The major scheduling problem to be solved in Stage III was how to optimally 
schedule follow-on courses and field assignments in a way that would efficiently meet the 
specific quotas for each one of the advanced-MOS training programs. Various scheduling 
policies were evaluated, modified, and re-evaluated to solve this scheduling problem. 

The first step taken to determine an optimum scheduling policy was to evaluate the 
three basic policies described in Table 5. Policies 1, 2, and 3 were applied during a 
simulated period of two fiscal years, which meant that the operation of the 76P20 
training program under the FY 1973 schedule was simulated twice. With each iteration, 
control parameters within the computer program were changed. These changes produced 
a different set and sequence of probability distributions used to assign course completion 
times to the students. A separate course completion time distribution was selected for 
each instructional medium group in each class. Each FY had a different pattern of 
student graduation from the 76P20 course, and consequently, different numbers of 
students available at different times for assignment to the follow-on courses and to the 
field. The simulations were numbered consecutively as they were performed (e.g., FY 1, 
FY 2, FY 3, etc.). The FYs to which the follow-on course scheduling policies were 
applied are listed in Table 5. 

The first comparison was made of Policies 1, 2, and 3 on their relative efficiency (as 
measured in wait time). Policy 1 was found to require the least wait time, followed by 
Policy 2 then Policy 3, as shown in Table 6. The wait times under Policy 3 were more 
than three times greater than those found under Policies 1 and 2, and for this reason 
Policy 3 was dropped from any further evaluations. 

The major difference between Policy 3 and Policies 1 and 2 was that under Policy 3 
a major effort was made to start classes on the dates specified by the QMS schedule, as 
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Table 6 



Comparison of Scheduling 
Policies 1, 2, and 3-Stage III 







Wait Time 


Policy Number 


FY 


{Man-Days}. 


1 


1 


7,295 


2 


1 


8,879 


3 


1 


29,147 


1 


2 


8,085 


2 


2 


9,979 


3 


2 


25,791 


1 


3 


8,498 


2 


3 


10,297 


1 


4 


8,260 


2 


4 


9,765 



well ais to meet the specified class sizes. The first priority was given to meeting the 
specified start dates, with secondary consideration given to the specified class sizes. If the 
specified class si7.e could not be met, a class was started if at least 20 students were 
available. Over 90% of the scheduled class start dates were met under Policy 3. However, 
the detainment of 76P20 graduates to assure compliance with these start dates resulted in 
the large wait times found with this policy. It should also be pointed out that the QMS 
schedule called for the vast majority of follow-on classes to start on a Monday. This 
factor also contributed to the longer wait times with Policy 3. 

After dropping Policy 3 from further consideration. Policies 1 and 2 were applied for 
two additional fiscal years (FY 3 and FY 4). Policy 1 continued to require less wait time 
than Policy 2. The principal difference between Policies 1 and 2 is the number of students 
required for each class. In Policy 1, class size varied between 35 and 45 students. Under 
Policy 2, the class size was equal to that specified in the QMS schedule for the follow-on 
courses, where class size varied between 35 and 47 students. Moreover, only nine of the 
106 classes on the schedule contained less than 41 students. 

The decision was then made to expand the scope of the evaluation to include, in 
addition to wait time, the following factors: 

(1) The total number of follow-on classes required by the policy. 

(2) The uniformity of class start dates for each follow-on course. 

(3) The uniformity of the rate of assignment of 76P20 graduates to the field. 
These factors, along with wait time, were perceived as not being of equal importance 

to training program managers. Therefore, a differential weighting scheme was developed^ 
as follows: 

(1) Wait time— a weight of three (3). 

(2) Uniformity of follow-on course classes—a weight of two (2). 

(3) Uniformity of assignments to the field-~a weight of two (2). 

(4) Number of classes— a weight of one (1). 

To compute scores for uniformity, the input quota for each follow-on course and 
the number of 76P20 personnel assigned to the field were dixdded into 12 periods. The 
first period included part of July, and all of August and September 1972. The last period 
included August and September 1973. Other than for these two time periods, all other 
periods represented one month. Using these values as standards, the actual number of 
personnel assigned to a follow-on course, or to the field during the same time periods. 
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were compared in order to develop difference scores. A total difference score was 
computed for each follow-on course, and then for each policy on all follow-on courses. 
Similarly, a total difference score for each policy was computed on the assignment of 
76P20 graduates to the field. 

The next step in the evaluation procedure was to rank order the raw scores obtained 
on each of the four factors, for each policy being evaluated. The final score for each 
factor was obtained by multiplying the rank order score by the weight of the factor 
involved. These weighted factor scores were then added together to produce a total final 
weighted score that was used to determine the relative effectiveness of the policies 
under evaluation. 

What followed was an attempt to develop a policy that efficiently scheduled 
follow-on course classes (in terms of number of classes and wait time), and uniformly 
assigned 76P20 course graduates to these classes and to the field. Successive modifications 
were made to the basic policies described and evaluated above. These modified policies 
(see Table 5) were applied in several simulations, with student course completion times 
maintained the same under FY 4. In this way, the rate of student graduation from the 
76P20 program under FY 4 was held constant, and the various policies were evaluated. 
The results of these simulations are shown in Table 7. 

An examination of the uniformity of assignments to the field under Policies 1 and 2 
showed that under both policies the entire 76P20 quota was filled between 
1 September 1972 and 30 November 1972. In an effort to improve the uniformity of 
assignment. Policies 1 and 2 were changed. These changes initially resulted in Policies lA 
and 2A. Another change was made, creating Policies IB and 2B. 

Both Policies lA and 2 A produced greater uniformity in assignment of 
76P20 graduates to the field, and less wait time, than their respective basic counterparts 
of Policies 1 and 2. However, the uniformity of assignment to the field was still unaccept- 
able. Policies IB and 2B did not improve this situation. 

The next step was to institute a policy requirement that 76P20 personnel be 
assigned to the field in a uniform matter, which meant that the GPSS program was 
modified to produce uniform field assignments. These modifications are referred to as 
Policies IC, 2C, ID, and 2D. 

The comparisons of Policy 1 modifications with those of Policy 2 indicated that 
Policy ] wouJd be more effective in terms of wait time. Thus, Policy 2 alternatives were 
dropped from further evaluation. 

Policy ID, relative to the above-mentioned policies, produced the highest evaluative 
score. In an attempt to improve these policies, the rules were slightly changed to create 
two new policies: IE and IF. Polioy IF is the same as Policy ID except for the day of 
the week on which assignments can be made. Policies IE and IF were then compared 
with the other policies in FY 4 simulations. 

Policy IE produced an improvement only in the uniformity of follow-on course 
classes over that found for Policy IC. Assigning 76P20 course graduates to the field 
Monday through Friday (Policy IF), as compared to assignment on Fridays only 
(Policy ID), produced a small improvement in the uniformity of such assignments, but a 
large improvement in the uniformity of class starts for the follow-on courses. On the 
factors of wait time and the number of follow-on courses. Policy ID produced better 
scores than Policy IF. 

It was believed that training managers would take exception to the Policy ID rule 
that 76P20 graduates be assigned to the field on Fridays only. Students would soon 
detect this phenomenon, and change their pace of study in order to graduate on a day 
other than Friday and therefore be considered for assignment to one of the follow-on 
courses. This observation suggested a compromise between Policy ID and Policy IF, 
Policy ID was modified to permit assignment of graduates to the field on Thursdays as 
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well as Fridays. This policy modification was called Policy ID'. Policy IF was also 
modified slightly to produce Policy IF '. 

Policies ID ' and IF ' were compared in FY 4. Policy ID ' produced the results sought. 
Wait time was less under Policy ID ' than under ID. Although Policy IF ' produced greater 
uniformity in the assignment of 76P20 graduates to the field than that found under 
Policy IF, it also resulted in greater wait time and less uniformity of follow-on 
course classes. 

Policies ID ' and IF produced the two highest scores, with Policy ID ' producing the 
highest score. These two policies were selected for further comparisons. 

In the next step. Policies ID ' and IF were applied for six iterations of the FY 1973 
QMS training schedule (see Table 8). Each iteration resulted in a different graduation rate 
of students from the 76P20 course. These simulations are referred to as FY 5—10. 
Although these two policies were extremely close on the evaluation criteria of number of 
classes and uniformity of follow-on class starts and field assignments, P olicy ID ' was 
selected as the optimum follow-on course scheduling policy to employ with the indi- 
vidualized, self-paced 76P20 training program, because its wait time was consistently 
lower than the others. 



CONCLUSIONS AND IMPLICATIONS 

The simulations developed in Stage III met the objectives of this effort. Realistic 
simulation models of an individualized, self-paced 76P20 training program were prepared. 
Information useful to training managers for planning purposes was displayed in the 
printouts generated by these simulations. Detailed student flow statistics were generated 
by the simulation: the numbers of students in training on any given day (by mode of 
instruction, class section, etc.) were presented; the numbers of students absent, lost by 
attrition, or graduating from the course on any given day were also displayed. 

The specific problem in Stage III was to determine the optimum scheduling policy 
for follow-on courses, so that the quotas of each of the advanced-MOS training programs 
would be met efficiently. Through an iterative procedure involving several fiscal year 
simulations, a scheduling policy was developed that should meet the needs of QMS 
training managers. It is recommended that this policy be used to implement the indi- 
vidualized 76P20 course, and then be validated when the course is operational. This 
follow-on course scheduling policy was Policy ID ', which had the following 
characteristics: 

(1) A follow-on class did not contain less than 35 or more than 45 students. 

(2) The sequence of follow-on classes was the same as that specified in the 
FY 1973 QMS schedule. 

(3) If more than 106 follow-on classes were required, they started in alpha- 
betical order. 

(4) Follow-on classes were started Monday through Thursday. 

(5) The FY 1973 follow-on course quotas were met. 

(6) All 76P20 graduates in excess of the total follow-on course quotas were 
assigned directly to the field. 

(7) Priority was given to the follow-on courses before assigning 76P20 graduates 
to the field. 

(8) Assignments to the field were made during July and August 1972 (the 
first months of the fiscal year in which the policy was implemented). 

(9) No assignments to the field were made during June, July, and 
August 1973 until the follow-on course quotas were met. 
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(10) Assignments to the field were made on Thursday and Friday until the 
follow-on course quotas were met, after which they were assigned Monday 
through Friday. 

(11) The rate of assignment to the field was uniform. 



SUMMATION 

The results of this study illustrate the successful use of computer simulation for 
training management planning purposes. A fiscal year's simulation required approximately 
20 minutes of CPU time on an IBM 370/145 computer. Although many simulations were 
run and evaluated, the value of this information to training managers completely over- 
shadows the initial cost. The resultant GPSS program (in Appendix B) can now be rapidly 
modified to take into consideration any changes in parameter values required in the 
model (e.g., attrition rates, holidays, official class schedules, quotas, etc.). It is felt that 
the usefulness of GPSS as a training management aid has been demonstrated by 
these simulations. 
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Appendix A 

COMPUTER SIMULATION FLOW DIAGRAM 



Flow Diagram 1 - Exacution of thy 76P20 Training Scheduta 
(Part 1) 



Oefint and Establish 



1) Calendar for Period of July 10, 1972 through October 7, " ''S. 

2) USAQMS Training Schedule for 76P20 Program. 

3) USAQMS Training Schedule for 76Q20, 76R20, 76S20, 76T20 

and 76U20 Programs. 

4) Probability distribution for absenteeism. 

5) Probability distribution for selection of course completion time 

distributions for students assigned to audiovisual mode (AV). 9) Arilhmetic and Boolean variables. 

I 



6) Probability distribution for selection of course completion time 
distributions for students assigned to programmed -instruction 
text mode (PI). 

7) Audio-visual rnixie course completion time distributions. 
81 Programmed-instruction text mode course completion 

time distributions* 



BEGIN SIMULATION I 



Record that studants ttartit>g training this day are 
to b« assigned to day classes. 

i 



BLOCK 1.1 



Execute subroutine Class, Day is a Monday. 
(See Diagram 4 for details) 



YES 



Change program controls to begin reading next 
part of Training Schedule. 




Has first part of 76P20 Training Schedule 
been completed? 



Nd 



Execute subroutine Tload. Dsy is a Tuesday. 
(Sfai Swgram 5 for details) 



I Walt one day 



BLOCK 1.2 



YES 



I Set program controls to indicate today is a holiday.] 
Wait one day 



!s today July 4th, 1973? 
NO 



Has second part of 76P20 Training Schedule 
been completed? 



T 



Go to 
Block 1.3 



YES 




NO 


Change program controls to begin reading next 
part of Training Schedule. 



VES 



Record thar «;tuflents starting training this day arc 
(0 be assigned to a mght class. 



Execute subroutine Class. Day is a Wednesday. 
(See Diagram 4 for details) 




Is it time to begin night classes? 



1 c 

Wait one day 



NO 








Execute subroutine Tload. Day is a Wednesday. 


(Sec D:dyidm 5 for Details) 







(tr> top of noxl page) 



Flow Diagram 1 - Execution of the 76P20 Training Schedule 
(Part 2) 



(from bottom of last page) 



YES 



I Set program controls to indicate today is a holiday. [ 



Wait one day 

'~T~ 

Go to 
Block 1.4 




Is today Novomber 23, 1972? 
NO 

Has third part of 76P20 Training Schedule 
been completed? 

NO 



Change program controls to begin reading next part 
of Training Schedule. 



Execute subroutine Tload. Day-is a Thursday. 
(See Diagram 5 for details) 



BLOCK 1.3 



I Wait one day | 



YES 



Set urtxjram contruls to show Christmas recess begins 
next day. 



Execute subroutine Ttoad. Day is a Friday. 
(See Diagram 5 for details) 



Wait until 
January 8, 1973. 



Go to 
Block 1.1 




Dons Christmas recess begin tomorrow? 
NO 

Has fourth part of 76P20 Training Schedule 
been completed? 

NO 



Change program controls to begin reading final 
part of Training Schedule. 




1 



Execute subroutine Tload. Day is a Friday. 
(See Diagram 5 for details) ' 

I 



BLOCK 1.4 



YES 



1) Compute and record attrition rate for 76P20 course during FY73. 

2) Compute and record mean completion time for each class. 

3) Set program controls to begin 2nd part of simulation. 




Have all students graduated from the 76P20 course? 
NO 

Is today a Monday holiday? 
NO 



Go to .Block 1.1 



Read and record date of next Monday holiday. 
Set program controls to indicate today is a holiday 



I Wai 



t one day 



Record that students starting training this day are 
to be assigned to day classes. 



input" to Diagram 3. 
Bf?(}in evaluation of 
assignntont policies. 



Execute subroutine Class. Day is a Tuesday. 
(See Diagram 4 for details) 



Go to Block 1.2 
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Flow Diagram 2 - Student Flow Through 76P20 Course 

See Supplementarv Diagram 4 for "Student" Input 

1 



Based on student's assigned mode of instruction and class, 
sample designated course completion time distribution and 
record for each student his predicted course completion time. 



Based on student's predicted course completion lime, compute and 
record his predicted time to complete course Annex A. Tag student 
to indicate he is beginning study in Annex A. 



Was this student lost to attrition during this day? 




1) Record number of days ol 
training student required to 
complete course. 

2) Record student's graduation. 

3) Tabulate student's course 
completion time as function 
of his mode of instruction. 

4) Remove student from course, 



Was this student lost to attrition duting this day? 
NO 

Is today a Saturday? 
NO 

Is today a training day? 
NO 

Go to Block 2.3 

Is student ready to begin study in next Annex of course? 
NO 



Does the Christmas 
recess start toinorrow? 



^) Con pute and record pre* 
dieted time for student to 
complete the next course 
Annex. 

2) Tact suiden! to indicatfj the 
coMise Annex which hn is 
starting. 







NO 






^ \ Go to 






Block 2.3 


Student spends Christmas recess 




engaged rn non>training activities. 





Program examines "next" 
student attending course at 
this time. 



Go to Block 2.1 




Was this student lost to attrition 
during the Christmas recess? 



Go to Block 2.2 
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Flow Diagram 3 - Evaluation of Follow-on Coursa Assignment Policies 

(Part 1) 

See Flow Diagram 1 for "Input" 

i 



1} Compute and record quota for 76P20 personnel to be sent to field. 
2) Set program controls for execution of assignment policies. 



Set program controls to execute 
first assignment policy. 




U first attignment policy to be executed? 

js second. assignment policy to be executed? 
NO 



Set program controls to execute 
second assignment policy. 



Set program controls to execute 
third assignment policy. 



Read data table and record the number of 76P20 graduates to be 
available for assignment on a Monday. 



C 



Execute tubroutine Start. (See Diagram 6 for details) 
Try to aitign graduatnto a clati ttarting on a Monday. 



Execute subroutine Grads. (See Diagra m 8 for details) 

1 



Execute subroutine Start. {See Diagram 6 for details) 
Try to assign graduates .to a class starting on a Tuesday. 



] 



Increment controls to read next row in data table. 

Execute subroutine Find. {See Diagram 7 for details) I 

T 



BLOCK 3.2 



BLOCK 3.3 



Increment cuJtrols to read next row in data table. 



1 



I Execute subroutine Find. (See Diagram 7 for details) 



V 



(to top of next page) 
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Flow Diagram 3 - Evahiation of Fof low-on Course Assignment Policies 

(Part 2) 

(from bottom of last page) 



YES 



1 ) Read data table and record the 
number of 76P20 graduates to 
be available for assignment on 
this day a Tuesday. 

2) Compute and record time 
graduates will spend awaiting 
assignment. 



^^''^^S. Is tomorrow July 4, 



1973? 



Execute subroutine Grads. (See Diagram 8 for details) 

i 



Execute subroutine Start. (See Diagram 6 for details) 
Try to assign graduates to a class starting on a Wednesday. 



1 



Increment controls to read next row in d;*' i table! 1 

I 




1 ) Read data table and record the 
number of 76P20 graduates to 
be available for assignment on 
this day a Wednesday. 

2) Compute and record time 
graduates will spend awaiting 
assignment. 



Is tomorrow November 23, 1973? 



the first or second policy 
being executed? 




Execute subroutine Grads. (See Diagram 8 for details) 



Execute subroutine Start. (See Diagram 6 for details) 
Try to assign graduates to class starting on a Thursday. 



I 



[ Increment controls to read next row in data table^ 

T 



Execute subroutine Find. (See Diagram 7 for details) 



I 



Set program controls to try to assign graduates 
available on this day a Thursday to the field. 



Has the USAQMS follow-on course 
schedule been completed under 
the third policy? 

NO 



Set program controls to try to assign available 
graduates to the field. 



Execute subroutine Grads. (See Diagram 8 for detailsTI 

I 



Go to Block 3.2 
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Supplementary Diagram 4 - Subroutine Class 



From Diagram 1 



YES 



^^'^''^V Does 

O 



Does 76P20 Training Schedule indicate a 
^s^lass is to start today? 



NO 



1) Read and record number of students to be in this class, 

2) Compute and record the number of students in class to be 
assigned to the AV and PI modes of instruction. 



Go to Block 4.1 



Select and record the ID numbers of the distributions to be used 
in assigning course completion times to the AV mode and PI mode 
students in this class. 










Create required number of AV mode students. Tag students as to 
mode of instruction and day or night class. 


"Students" enter 76P20 course ^ 


one at a time. See Diagram 2. 








Create required number of PI mode students. Tag students as to 
mode of instruction and day or night class. 


"Students" enter 76P20 course _ 


one at a time. See Diagram 2. 



Execute subroutine Tload. 


(See Diagram 5 for details) 




f 


Go to the block that follows the one which called for 
execution of this subroutine. (Diagram 1) 



BLOCK 4.1 
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Supplementary Diagram 5 - Subroutine Tload 



From Diagran^s 1 and 4 

1 



Sample absenteeism distribution and record 
the absentee rate to be applied this day. 



YES 







Double the predicted absentee rate. 








Compute and record the number of students absent and the number 
of students available for training this day as a function of: 

a) the course Annex in which they are studying, 

b) the mode of instruction, 

c) whether they are members of a day or night class. 






Go to the Block that follows the one which called for 
execution of this subroutine. {Diagrams 1 and 4) 




Was yesterday a holiday? 
NO 



Supplam«ntary Diagram 6 - Subroutine Start 
(Parti) 



From Diagram 3 



YES 



s^re the quotas for all 
Jollow'on courses filled? 



Art thtra any graduatas 

awraiting anignmant? 



Is the quota for 76P20 
personnel filled? 





' Go to Block 6.2 



Execute subroutine Field. 
(See Diagram 9 for details) 




Is first policy 
being executed? 



Ara thara suff iciant graduates Go to Block 6.6 
avallabla to oonvena minimum (on lop of 
liza class? next page) 



Go to Blocit 6.1 



Go to ll)a block that follows tha 
ona which callad for axacution 
of this subroutina. (Diagram 3) 



BLOCK 6.2 



Based upon prescribed maximum class si^e, 
compute and record the number of graduates 
of those available who can be assigned. 



BLOCK 6.4 



1) In alphabetical order and starttnq with prnvious course 
lo which class wjs assigned, select and record ID # of 
next course whose quota is not filled. 

2) Set conlrols to indicate complete USAOMS Schedult; 
has been read. 



BLOCK 6.5 



I 

I Execute Mibroutine Corsa. (See Diagram 1 0 for de tails) | 

r 

I Execute subroutine CafiK (See Diagram 11 for details) 




Is the quota filled for 
the course selected? 



Go to 
" Block 6.5 




Can a class for this course be started 
from those graduates availablel* 



1) Record nun'tber of graduates to be in th>s class. 

2) Compute quota remaining for this course. 

3) Compute and record number of graduates still 
awaiting assignment on this day. 



1) Record ID # of course <of which ilass 
could not be assigned. 

2) Sot controls to excludu alovc course 
from further consideration it this time. 



I Execute subroutine Nocla. (S^ Dragrarn 12 for details) | 



YES 




Execute subroutine Next. 
(Sec Diagram 13 for details) 



Is the quota lor this 
course now filled? 



Go to Block 6.1 



I Set controls to prevent any more graduates being assigned to this course. 





Is there any other course few 
which a class can be assigned? 



Go to 
Block ().1 



Are the quotas for alt follow-on 
courses now filled? 



YES 




NO 




Set controls to prevent any more graduates 
being assigrted to the follow-on courses. 



-Go to Block 6.3 
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Supplementary Diagram 6 - Subroutine Start 
<Part 2). 



(from previous paqe) 



It MCond policy b«ing •xtcuttd? 



^Are there graduates available 1o mcci 

.class Size specified on USAQMS Schedule' 



YES 




NO 


1 txi.'Liite subroutirie Sinto. (See Diagrari) 14 (or details) 



Hat tht compl^tt USAQMS 
Sdwdul* been rtad? 



(to top of 




>^^SJs the quota for 76P20 
>j)ersonnel filled? 



^sj>ersonnel f 




Are the quotas for all 

follow-on courses ftlled? 



Go to Block 6.6 



Go to 
Block 6.1 



Execute subroutine' Find. 
(Sec Diagrant 7 (or details) 





C BLOCK 6.11 


In alphabetical order, excluding thote courses whose quotas 
are already filled, select and record ID # of next course to 
which a class can be assigned. 



BLOCK 6^ 



1} Based on specified maximum class si/c, compute and 
record the number of graduates vvho can be assigned. 

2) Set control to indicate at least minimum si/e class is 1o 
be assigned. 



I 



[ Execute subroutine Cbrse. (See Diagram 10 for details) 



Go to 
Blo(.k fjf)* 




Is there another course to whu.h 
graduates can be assigned P 



JL Will th. 

course resul] 
be fi"rKl 



the assignment ol this number of graduates to this 
result in a remaining quota which could not 
with classes of the prescribed sizes? 



NO 



Go to 
Block 6.1 



1 ) Record number of graduates to be in this class. 
2} Compute quota remaining for this course. 
3) Compute and record number of graduates still 
awaiting assignment on this day. 



I Execute subroutine Nocla. (Sec Diagram 12 for detailjt) j 



Set controls to prevent any niorc graduates 
hfjing assigned to this course. 




Is the quota for this 
course filled? 



NO 



Go to 
Block 6.11 



Go to Block 6.8 



ERIC 



38 



{tioiTi previous pdtjul 



Supplementary Diagram 6 - Subroutine Start 
(Part 3) 



Rfliitl USAQMS Sr.hiMhilu for follow on courses and record. 
)) ID « of ni»Kt l ouise to stail a class 

2) Ihe (late the r.ldss is to start. 

3) The number of students to be in the class. 



YES 





Is class to start tomorrow' 
NO 



• Go to Block 6 1 



Are there suffrcrent graduates available 
to meet prescribed class sue? 



j Elxecijte subroutine Sinto (Seti Diagram ]4 for details) ~| 



^ Are Ihe quotas for all 

follow on courses filled' 




YES 





Can prescribed iTuniinurn 
si/e class be assigned' 



Execute subroutine Sinto. 
iSvAi DidiKam 14 fm details) 



the quota for 76P20 
^personnel filled? 
BLOCK 6.10^ 

I Mn 

Go to 
■ Block 6.1 



Htis the cnmpletu USAQMS 
Schedule been road? 



Fxuf ute subroutine Ftntl. 
(S<'e Dtagrom 7 for details) 




Go to Block 6.7 



Set controls to indiuitto complele 
USAOMS Schf-rlulii h as bmm n ;.tcl. 

] 

Go 1(1 Block 6.5 
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Supplementary Diagram 7 - Subroutine Find 

From Diagrams 3, 6, 8, and 14 




Are the quotas for all follow-on courses 
and 76P20 personnel filled? 



YES 







Set program controls 
for execution of the 
second policy. 




Does this complete the 
evaluation of the 
first policy? 

NO 



Has the final row in this 
data table been read? 



YES 




NO 




Set controls to begin reading 
first row in next data table. 










Go to the block that follows the one 
which called for execution of this 
subroutine. (Diagrams 3, 6, 8, and 14) 





YES 




Does this complete the evaluation 
of the second policy? 



Set program controls for 
execution of third policy. 









Go to Block 3.1, 
Diagram 3 





Terminate simulation. 



ERIC 



Supplementary Diagram 8 - Subroutine Grads 



From Diagrams 3 and 9 

4 



Read data table and record the number 
of 76P20 students graduated this day. 



YES 



<5 



tomorrow a Friday? 
NO 




YES 




Compute and record time graduates 
wilt spend awaiting assignment. 






■ I 


Increment controls to read next 
row in data table. 



Is the quota for 76P20 
personnel filled? 



NO 



Execute subroutine Field. 
\ZQfi Diagram 9 for details) 



[s the third policy 
being executed? 



NO _ Go to 

Block 8.1 



Execute subroutine Find, 
(See Diagram 7 for details) 



1 ) Read data table and record the 
number of 76P20 students 
graduated this day a Friday. 

2) Compute and record time 
graduates will spend awaiting 
assignment. 







Increment controls to read row in 
data table corresponding to a 
Monday. 






Execute subroutine Find. 
(See Diagram 7 for details) 




YES 




Compute and record time 


graduates wi 


I spend 


awaiting assignment. 



Go to Block 8.1 



Go to Block 8. 1 





Does the Christmas rocoss 
start tomorrow? 



Compute and record time graduates 
will spend awaiting assignment. 



1 



Go to the block that follows the one 
which called for execution of this 
subroutine. (Diagrams 3 and 9) 



BLOCK 8.1 



Compute and record time graduates 
will spend awaiting assignment. 



Go to Block 3.3. Diagram 3 
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i 

Supplementary Dicnram 0 - Subroutine Field 



From Diagrams 6 and 8 

1 



Record the number of graduates available 
for assignment to the field. 



YES 



BLOCK 9.1 



1) Record the number of 76P20 graduates 
assigned to the field this day. 

2\ Compute quota remaining for 76P20 
personnel to the field. 



Is the quota for 76P20 
personnel lllled!' 




^re the quotas for all the 
jollow-on courses filled? 

NO 




YES 




Set controls to prevent any more 76P20 
graduates being assigned to the field. 



X. Are the quotas for all 
follow -on courses 
>^ ^s^ilted? 



YES 



Execute subroutine Find. 
(See Oiagram 8 for details) 



BLOCK 9.2 



BLOCK 9.3 



NO 



Is tomorrow a 
Thursday or 
Friday? 

YES 



Are assignments to be made 
on Thursdays and Fridays? 



^^^V^re assignments to be 
^s^ade during summer 
months? 



YES 



Compute and record time graduates 
wiU spend awaiting assignment. 




Go to the block that follows the one 
which called for execution of this 
subroutine. {Diagrams 6 and 8) 



YES 




Are assignments to be 
made during summer 
months? 

NO 



YES 




NO 



\s tomorrow in 
the summer 
months? 



Are assignments lo be made 
at uniform rate? 



NO 



^Go to Block 9.1 



Compute and record the number 
of graduates to be assigned under 
uniform rate formula. 




Go to 
Block 9.1 



er|c 



Supplementary Diagram 10 ~ Subroutine Corse 



From Diagrams 6 and 14 




to Ihe 76R20 course? 



YES 



NO 



Arc graduates to bu assigned 
to the 76S20cours«? 




Is the quota for the 76S20 
course not filled? 



Is thj; quota lor th« 76T20 
eourso not fillod? 



Arrf (jriKJuiitos to ho assign)-^ 
to tb; 7fiT20 couraj? 



YES 



NO 



Are gradudtRs to 
b(j assigned to 
tho 76U20 
courso? 

YES 






Q 


R 


S 


T 


U 






An error has occur rud. STOP 
THE SIMULATION. 


As a function of the follow -on coarse and assignment 
policy, assign unique program control codes and data 
storage locations. 





ERIC 



Go lo the block that follows the on« which called for 
execution of this subroutine. (Diagrams 6 and J4) 
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Supplementary Diagram 1 1 - Subroutine Cafil 



From Diagrams 6 and 13 



YES 



Would the assignment of a lesser number of 
graduates but yet greater than or equal to the 
minimum class size, result in a remaining 
quota which cannot be filled with 
classes of the prescribed sizes? 



YES 




Would the assignment of this number of 
graduates to this course result in a 
remaining quota which cannot be 
filled with classes of the pre- 
scribed sizes? 




Set program controls to indicate that 
this number of graduates may be 
assigned as a class to this course. 



1) Record ID # of course to which 
this number of graduates could 
not be assigned. 

2) Set controls to indicate graduates 
cannot be assigned to this course. 

3) Set controls to prevent any further 
effort at this time to assign 
graduates to this course. 



Compute and record the maximum 
number of graduates who may be 
assigned to this course. 



Set program controls to indicate that 
this number of graduates may be 
assigned as a class to this course. 



■ » 








f 




Go to the block that follows the one 
which called for execution of this 
subroutine. (Diagrams 6 and 13) 
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Supplementary Diagram 12 - Subroutine Nocia 



From Diagrams 6 and 14 

[ 

Record the following for each group of graduates assigned as a 
class to the follow-on course: 

1) Julian date assignment was made. 

2) Number of graduates assigned to each class this date. 

3) Total number of graduates assigned to each course during FY. 

4) Number of classes assigned each course this date. 

5) Total number of classes assigned each course during FY, 

6) ID # of follow-on course to which classes were assigned. 

7) Number of assignment policy being executed. 

8) Location and identification codes for data storage devices. 

Store above data in designated storage areas. 



Go to the block that follows the one which called for 
execution of this subroutine. {Diagrams 6 and 14) 



Supplementary Diagram 13 - Subroutine Next 



From Diagram 6 



Set subroutine controls to exclude previously selected 
Follow-on course from consideration for assignment 
of a class at this time. 



BLOCK 13.1 



YES 



is there at least one follow-on course which 
has not been excluded from consideration 
or whose quota is not filled? 



NO 



][ 

In alphabetical order, starting with course 
previously excluded from consideration 
and excluding all courses whose quotas are 
filled, select and record ID # of follow-on 
course for assignment of graduates. 



1) Reset controls to clear any courses 
excluded from consideration on this day. 

2) Set controls to indicate graduates 
cannot be assigned to a follow-on course 
on this day. 



Execute subroutine Cafil. 
(See Diagram 1 1 for details) 



YES 




NO 




f 





Can graduates be assigned to a class 
for the course selected above? 



Go to Block 13.1 



1) Set controls to indicate graduates can be 
assigned to the course selected. 

2) Reset controls to clear any courses 
excluded from consideration on this day. 



i_i 

Go to the block that follows the one 
which called for execution of this 
subroutine. (Diagram 6) 
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Supplementary Diagram 14 - Subroutine Sinto 



From Diagram 6 



Redd USAQMS Schedule and record ID # ot 
next courvo tu be assigned a class. 



Js second poUcv being executed? 



YtS 




XJrKJer thi''d policy were there 
lufficient graduates to meet 
xiass si/e specified on 
USAQMS Schedule? 



Rod(J USAQMS Schodulfl and record 
the nuriitier of graduates to be assigned 
to < >ass for this course. 



Based on minifnurn class si/e of 20 and 
the follow'On course's remaining quota, 
compute and record the number of 
graduates to be assigned to this class. 



Execute subroutine Corse. 
(See Diagram 10 for details) 

I _ 

1) Compute and record the quota remaining 
to be filled for this course. 

2) Compute and record the number of grad- 
uatGs still awaiting assignment on this day. 



Execute subroutine Nocla. 
(Sec Diagram 12 for details) 




Set controls to prevent any more 
graduates bninq assigned to this class. 



ERIC 



Has the cornplete USAQMS^ 
SchRdulH bf^pn ruatp 



Is third policy 
being executed? 



ts there at least one follow on course 
whose quota is not yet filled' 



YES 




Increment controls to read next course on 
USAQMS Schedule to be assigned a class. 



1) Set controls to indicate complete USAQMS 
Schedule has beer. read. 

2) Reset controls to clear indication that USAQMS 
schedule specified class size could not be met. 



Go to Block 14.1 



Set controls to prevent any more graduates 
being assigned to any follow-on courses. 



Go to tfit block that fotlo^r^ th« on« which called 
(or txecution of thit tubroutirta. (Diagram 6) 



BLOCK 14.1 




Does the quota for 76P20 personnel 
to the field remain to be filled^ 



Execute subroutine Find. 
(See Diagram 7 for details) 
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Appendix B 
FINAL GPSS PROGRAM 



ERIC 



BLOCK 
NUMBER 



♦ LOC OPERAT ION A» B »C 1 0 • E . F • G t H, I 
SIMULATE 

1 MATRrX Hf<»9f50 

2 MATRIX Ht99,50 

3 MATRIX Hf99,50 

4 MATRIX H,99,50 

5 MATRIX H«60f50 

6 MATRIX H»125,6 

7 MATRIX H, I25t6 
B MATRIX Hfl25f6 

STORAGE Sl-S22f 1000 

INITIAL MHl( I, n , 19?/MHI (2.1 

INITIAL MHl(5, n ,196/MHI(6.1 

INIT I AL MKl(9, I ) .?DO/MHl (10, 

INITIAL MHK I?, n,203/MHl( 13 

INITIAL MHK 15»1 ),2 06/MHlf 16 

INITIAL MHK Ifl, I >, 209/ MHK 19 

INITIAL MHK2lf n,?l2/MHn2? 

INITIAL MHK n, 2 1 5/ MHK 25 

INITIAL MHK27, n,2l«/MHl( 2fl 

INITI AL MHK 10, I ), ?2l/MHl( 31 

INITIAL MHK 33 f K, 2 24 /MHK 3^ 

INITIAL MHK 36, I ),227/MHK 37 

INITIAL MHK 39, I ) , 230/MHK40 

INIT I AL MH K ii2, I ), 2 33/MHK43 

INITIAL MHl(45,H,?36/MHK46 

INITIAL MHK48, n, 2 39/MHK49 

INITIAL MH K 5 I, 1 ), 242 /^HK 52 

INITIAL MHK54, H, 245 /MHK 55 

INITIAL MHK 57, I), 2 48/ MHK 58 

INITIAL MHK60f I ),?5l/MHK6l 

INITIAL MM K 63 t I ), 2 54 /MHK 64 

INITIAL MHK66t I ),2 57/MHK67 

INITIAL MHK69, I »,?60/MHK70 

INITIAL MHK 72, l),2 63/MHK 73 

INITIAL MHK 75, 1 »,2 66/MHK 76 

INITIAL MH I ? 78 , I ) , 2 69/ MH K 79 

INITIAL MHK 31, 1 ),2 72/MH K82 

INIT lAL MHl(84, n,2 75/MHK85 

INITIAL MHK 87, I ), 278 /MHK 88 

INITIAL MHK905 I ),281/MHK9l 

INITIAL MHK93, I ),2R4/MHK94 

Initial mhk 96, i » ,2r7/mh K97 

INITIAL MHK99,1 ),290 

INITIAL MH2( 1,11 ,29 1/MH2 (2, 1 

INITIAL MH2( 5, I ) ,295/MH2(6,l 

INITIAL MH2(9,l » , 299/MH2 ( I 0, 

INITIAL MH2( 12, I ) , 30 ?/ MH2( I 3 

INITIAL MH2( 1 5, I ) , 305 /MH2 ( 16 

INITIAL MH2( 18, 1 ),308/MH2( 19 

INITIAL MH2(21, K,311/MH2(22 

INITIAL MH2(24, 1 ) , 3 14/ MH 2( 25 

INITIAL MH2(27, n,3l7/MH2i 28 

INITIAL MH2( 30,1 »,320/MH2( 31 

INIT lAL MH2( 33, n, 3 23/MH2( 34 



COMMENTS 



ESTABLISHES CALENDAR 

> , 193/MH1( 3f U , 194/HHK4, n ♦ 195 

> ,197/MHK 7, 1) , 198/MHl ( 8, 1) » 199 
1 1 ,201/MHl (11,1) ,202 

, 1) ,204/MHl( 14, 1 ) ,205 
, 1),207/MHK K,K,^208. 
, 1) , 210/MH1(20, 1 ) ,211 
,1),213/MH1(23,1»,214 
, 1 », 216/MH1(26, 1 ) ,2 17 
,K ,219/MH1(?9, i) ,220 
, I ) ,222/MHK 32, 1 1 ,223 
, K ,225/MHl( 35, 1 ) ,226 
, 1 » ,22a/MHK 3R, 1 » ,729 
,1 »,231/MHK41,1 »,232 
, K , 234/MHK 44, K ,7 <5 
, n, 237/MKl(47, 1 » ,23<5 
, K , 240/MHl( 50, 1 ) ,241 
, 1) , 243/MHK 53f 1 ) ,244 
, K ,246/MHK 56, K ,247 
, 1 » , 249/MHK 59, 1 ) ,250 
,K, 252/MHl(62,n,253 
, 1 ) ,255/MHK65, 1 » ,256 
, 1),258/MHK68,1»,259 
,K,261/MHK7ki K262 
, K ,264 /MHK 74, n ,2 65 
, K ,267/MHl( 77, K ,268 
, n,270/MHK 80, 1 ) ,271 
, 1) ,273/MHK83, 1 ) ,274 
, 1 ) ,276/MHK 86f I ) fZn 
,] ) ,279/MHK 89, 1 ) ,280 
,n,282/MHK92,l» f2fl3 
, K , 285/MHK 95, 1 ) ,286 
, 1) ,288/MHK98, 1 » ,289 

) ,29 2/MH2( 3, 1) ,293/MH2(4, 1 I ,294 

) ,296/MH2( 7, 1 » ,297/MH2(fl, 1 It 29R 

I),300/MH2( llfl) ,301 

,l), 303/MH2( 14, K, 304 

,l),306/MH2(17»l»,307 

,1),309/MH2(20,1),310 

, 1) , 312/MH2( 23, 1 > ,313 

,1>,315/MH2(26,1»,?16 

, 1> , 318/MH2(29, K ,319 

,K,32l/MH2(32,l» f322 

, 1) , 324/MH2( 35, I ) ,325 
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STATEHFNT INITIAL MM 2 ( 36, H , 3 26/ MH 2 ( 37 • 1) , 327/MH2( 38, 1 I ,328 

NUMBER INIT I AL MH2( 39, 1 ) , 329 /MH 2 ( ^0 , U , 3 30/MH2( ^ 1 1 1) ,3 31 

23 INITIAL MH2(42, 11,3 )?/MH2(43, n , 333/MH2(^^, I 1,33^ 

24 INIT lAL MH2(45, U ,3 35/MH2(46, n , 336/MH2( 47, n »337 

25 INITIAL MH2(48,1 ) , 3 38/MH2( 49 , H , 339/MH2( 50, 1) ,340 

26 INITIAL MH2(5l,n^^4l/MH2(5?,l) , 342/ HH? I 53 , I > ,34*^ 

27 INITI AL MH2( 54, H , 3 44 /MH 2 ( 55 , 1) ,345/HH2( 56, 1 ) ,346 
2R INITIAL MH2(57, n, 347/MH2I 58, I > , 348/HH2 ( 59 , H ,349 
?9 INIT lAL MH2(60,l > , 3 SO /MH 2 ( 61 , 1) , 35 I /MH? ( 62 , 1 ) , 3 52 

30 INITIAL MH2(6^, I) , 3 53 /MH2 ( 64 , U , 354/MH2 ( 65 , H , 355 

31 INITIAL MH2(66, n, 3S6/MH2(67, n , 357/MH2(6B, 1 I ,358 
3? INITIAL MH2( 69,n ,359/MH2( 70 , U , 3 60/MH2 ( 71 , H ,361 

33 INIT lAL MH2( 72,n, 3 62/MH2( 73, n ,3 63/MH2( 74, M ,364 

34 INITIAL MH?( 75, 1 ) , 365/MH2( 76, 1 > ,366/MH2( 77, H , l/MH?t7R,n ,2 

35 INIT lAL MH2( 79, 1 ),3/MH2( 80, I > ,4/MH2( 81,1 > ,S/MH2 (82, H ,6 

36 INITIAL MH2(R3, 1 K7/MH2( 84,1) ,Q/MH2f 85,1 ),9/MH2(86,n , 10 

37 INITIAL MH2( R7, I) , I 1/^M? (Rfl, U , 1 2/MH2( 89, It , 1 3/MH2 (90, 1) t 14 

38 INIT J AL MH2(91 , I), 15/MH2 (9?, 1 ) , 16/MH2( 93 , H , 1 7/ MH? < 94 , U , 1 8 
3<> INITIAL MH2(95, n, I 9/MH? (96, 1 I , 20/MH2 ( 97 , U , 2 1 /MM? ( 93 , U ,22 

40 INITIAL MH?(99,l),?3 

41 INITIAL MH3( 1 , 1 ) ,24/MH3( 2, n ,25/MH3C 3, n ,26/MH3 (4, I J ,2^ 
4? INITIAL MH3(5,n ,?P/MH3( 6, 1 I , ?9/MH3( 7t 1 ) , 3a/HH3 ( 6 , I ) , 3 1 

43 INITIAL MH3(9, I) ,12/MH3( 1 0, 1) , 33 /MH3 ( 1 1 , H , 3 4/MH3 ( 12,U,3S 

44 INIT lAL MH3( 1 3, 1 ) ,36/MH3( 14, 1 ) ,37/WH3( 1 5 , H , 38/ MH3 ( 1 6 , H , 39 

45 INITIAL MH3( 1 7 , I) , 40 / ^1H3 ( 1 8 , 1) , 4 I /HH 1 ( 1 9 , 1 > , 42/ MH3 ( 20 , 1 » ,43 

46 INIT lAL •MH3( 21 , 1) ,44/MH3 (22, U , 45/MH3( 23 , U ,46/HH3(24f U t 47 

47 INITIAL MH3(25,n,4 9/MA3(26, n,49/MH3( 27,1) ,50/MH3(2 8,n ,51 

48 INITIAL MH3( ?9, n,5 7/MH3 (30, 1 ) ,5 3/MH3( 31,1) ,54/MH3 (32, 1 ) t 55 

49 INITIAL HH3( 33, 1 ),56/MH3 ( 34, 1 ) ,5 7/MH3( 35 , 1 ) , 5 8/ MH3 ( 36 , 1 ) , 59 

50 INITIAL HH3(37,1 ) ,ftO/MH3(3H, 1 ) , 6 1/ MH 3( 39, I) , 6 2/ MH 3 J 40, 1 ) , 63 

51 INITIAL MH3(41,I),6 4/MH3(4?,1),65/HH3(43,1),66/MH3(44,1),67 

52 INITIAL MH3(45, I),68/MH3(46, 1 ) ,69/MH3( 47,1 ) , 70/MH3(48, 1) , 7l 

53 INITIAL MH3(49, I),72/MH3(50, 1 > ,73/MH3( 51 , 1) t 74/MH3( 52, 1) , 75 

54 INITIAL MH3(53,1 ),7 6/MH3(5^, 1 ) , 77 /MH3 ( 55 , 1 ) , 78/ MH3 ( 56 , 1 ) , 79 

55 INITIAL HH3( 57,1 ), 80/HH3(58, 1) ,8 l/MH3{ 59 , 1 ) , B2/MH3 ( 60, 1 ) , 83 

56 INITIAL MH3(61,1 ),8 4/MH3(6?, 1 ) ,85/MH3(63, 1) ,86/MH3(64, 1),87 

57 INIT UL HH3( 65, 1 ), 8rt/MH3(66, 1 ) , B9/MH3 ( 67 , 1 ) , 90/HH3(68, 1) ,91 

58 INITIAL MH3(69, I ) ,9?/MH3( 70, 1 ) ,93/MH3( 71,1) ,94/HH3( 72, 1 ) , 95 

59 INITIAL HH3( 73, I ),96/MH3 ( 74 , 1 ) , 97/MH3( 75 , 1 ) , 98/ MH3 { 76 , 1 ) , 99 

60 INIT I AL MH3( 77, I) , 100/HH3( 73, 1 ) , 101/MH3( 79, I) ,102 

61 INIT lAL MH3(8 0, l),103/MH3(Bi,l), 104/MH3( 62 , 1 ) , 1 05 

62 INIT I AL MH3( 83, 1 ) , 106/MH3( 84, 1 ) , 107/MH3( 85, 1 ) , 1 08 

63 INIT lAL MH3( 86, 1 ) , 109/MH3( B7 , 1 ) , 1 1 0/MH 3( 9« , 1 ) , 1 1 1 

64 INITI AL MH3( 89, I ) , 1 1 ?/MH3 ( 90 , 1 ) , 1 1 3/MH3( 9U I) , lU 

65 INITIAL HH3(92, I ) , 1 1 5/ ^IH 3( 93 j. 1 ) , 116/MH3( 94, 1 ) , 1 17 

66 INIT ML MH3(95, 1 ), I 19/MH3(96. 1 ) , 1 19/MH3( 97, I) , I 20 

67 INITIAL MH3(98,l),121/HH3(99,l),I?? 

68 INITIAL MH4( 1,1), 123/MH4(2, 1 ) , 124/MH4( 3,11, 125/MH4(4, 1 ), 126 

69 INIT lAL MH4( 5, 1 ) , 1 2 7 /MH4 ( 6 , 1 1 , 12R/MH4( 7,11, 129/MH4( 8, l), 1 30 

70 INITIAL MH4(9rn,I'iI/MH4(l0,l),l32/MH4(ll,l) ,133 

71 INIT lAL MH4( 1 2 , 1 ) , I 34 /MH4( 1 3 , U , 1 35/MH4( 1 4 , 1 I , 1 36 

72 INIT lAL MH4( 15, 1 ) , 1 37/MH4( 16, 1 ) , 138/MH4( 17, 1) , 1 39 

73 INITIAL MH4( 18,1), 140/MH4(19, 1 ) , 1 4 1 /MH 4( 20 , 1 ) , 1 4? 

74 iNITfAL MH4(21, n, 143/MH4(22, 1) , 144/MH4( 23, 1 I ,145 

75 INIT lAL MH4(24, I), 1 46/MH4(25, 1 ) , 147/MH4( 26, 1 ), 148 

76 INIT UL MH4(2 7, 1 ) , 1 49/ MH4( 2 3 , 1 ) 9 150/MH4(29, 15,151 

77 INIT lAL MH4( 30, U, 1 52 /MH4 ( 3 1 , 1 ) , 1S3/MH4( 32 , 1 ) , 1 54 
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INITIAL 


MH4(33 


»11 


INITIAL 


MH4C 36 


f 1 


INITIAL 


MH4(39 


f 1 


INITIAL 




f 1 


INITIAL 




f 1 


INITIAL 


HH4<48 


f 1 


INITIAL 


MH4C51 


f 1 


INITIAL 




f 1 


INITIAL 


MH4(57 


f 1 


INITIAL 


MH4(60 


f 1 


INITIAL 


MH4C63 


f 1 


INITIAL 


MH4C66 


«1 


INITIAL 


MH4C69 


f 1 


INITIAL 


MH4( 72 


«1 


INITIAL 


MH4(75 


f 1 


INITIAL 


MH4( 78 


f 1 


INITIAL 


NH4( 81 


f 1 


INITIAL 




f 1 


INITIAL 


HH4( 87 


f 1 


INITIAL 


MH4(90 


f 1 


INITIAL 


MH4(93 


f 1 


INITIAL 


MH4(96 


f 1 


INITIAL 


MH4(99 


f 1 


INITIAL 


HH5( If 


1) 


INITIAL 


MH5(5» 


n 


INITIAL 


MH5(9r 


n 


INITIAL 


MH5(12 


f 1 


INITIAL 


MH5( 15 


fi 


INITIAL 


MH5( 18 


f 1 


INITIAL 


MH5(21 


f 1 


INITIAL 


HH5( 24 


f 1 


INITIAL 


MH5(27 


f 1 


INITIAL 


MH5(30 


f 1 


INITIAL 


MH5C33 


f 1 


INITIAL 


MH5(36 


f 1 


INITIAL 


MH5(39 


f 1 


INITIAL 


MH5(4l 


f 1 


INIT lAL 


MH5( 44 


, 1 


INITIAL 


MH5(4T 


f 1 


INITIAL 


MH5(50 


f 1 


INITIAL 


MH5(53 


f 1 


INITIAL 


MH5«56 


f 1 


INITIAL 


MH5(59 


f 1 


INITIAL 


MHK 1 V 


2) 


INITIAL 


HHK 29 


f2 


INITIAL 


MH1(58 


f2 


INITIAL 


MH1(85 


f2 


INITIAL 


MH2(8f 


2) t 


INITIAL 


MH2(2l 


f2 


INITIAL 


MH2(35 


f 2 


INITIAL 


MH2(49 


f 2 


INITIAL 


fiH2(84 


f2 


INITIAL 


MH3(6f 


2lt 


INITIAL 


MH3(20 


f2 


INITIAL 


MH3(34 


f2 


INITIAL 


MH3(48 


f2 
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, 155/MH4( 34,11 , 156/MH4C 35,1) ,157 
,158/MH4C37,1) ,159/MH4C38,n,160 
, 161/MH4C40, 1) , 162/MH4(41, 1 ) ,163 
, 164/MH4C43, II , 165/MH4(44, U ,166 
,167/MH4(46, 1 | , 168/MH4C47, U , 169 
, X 70/HH4(49, 1 ) , 171/MH4C 50, U , 172 
, 173/MH4C52, 11 , 174/MH4C 53, 1) , 175 
, 176/MH4C55,1) , 177/MH4C 56,1) ,178 
, 179/MH4C58,1I , 180/MH4C 59, 1) ,l8l 
,182/«1H4C61, 1) , 183/MH4C 62, 1) ,184 
, 185/HH4(64, 1 ) , 186/MH4C 65, 1) ,187 
, 188/MH4C67, 1 ) , 189/MH4C68, U ,190 
, 191/HH4C70, 1 ) , 192/MH4C 71, 1 ), 193 
,194/MH4C73, 1) , 195/MH4C 74, 1) ,196 
, 197/MH4C 76,11 , 198/MH4C 77, 1) ,199 
,200/MH4C79, 1 ) ,201/MH4C 80, 1 ) ,202 
f203/HH4C82,U , ?04/MH4( 83, U ,205 
,2 06/MH4C85, II ,20 7/MH4C B6, 1) ,208 
,209/MH4(88,l) ,210/MH4C 89,1), 211 
,212/MH4C91 ,1) ,213/MH4C92,1) ,214 
,215/MH4C94, 1) , 216/MH4C 95, 1) ,217 
,218/MH4C97,1) , 2 1 9/ MH4C 98 , 1) , ? 20 
• 221 

22 2/MH5C2, 1 ) ,223/MH5C 3, 1 ) , 224/MH5( A , I ) , ?25 
22 6/MH5(6,l) ,22 7/MH5C 7, 1 ) , 228/ MH5 < 8, 1 ) , ? 29 
230/MH5( 10, I ) ,2 31/^H5C 1 1, 1) ,232 
,2 33/MH5C 13, 1 ),234/MH5C 14, 1) ,235 
, 2 36/MH 5(16, 1) ,237/MH5( 17,1), 2 38 
,2 39/MH5( 19, XI , 240/HH5( 20, 1) ,241 
,242/HH5(22, i) • 243/MH5( 23, 1 ) ,244 
,245/MH5(25, 1 ) , 246/HH5 ( 26 , 1 ) ,2 47 
,2 48/MH5(28, 1) ,249/MH5( 29, 1) ,250 
,2 51/MH5(31,1) ,252/MH5( 32,1) ,253 
,254/MH5(34, 1 1 ,255/MH5( 35, I) ,7 56 
,2S7/MH5( 37, 1) , 2 58/MH5( 38, 1) ,259 
,260/MH5(40,l) ,261 

,?62/MH5(42, 1) , 263/MH 5( 43 , 1 ) ,2 64 
,265/MH5(45, 1 ) , 266/MH5( 46, 1) ,267 
,2 68/MH5(48,l) , 269/MH5( 49 , 1 ) ,2 70 
,271/MH5(51 , II ,272/MH5( S2, n ,2 73 
,2 74/MH5(54,l) ,2 75/MH5( 55, U ,2 76 
,277/MH5( 57,1 ) ,278/MH5C 58,1) ,279 
,280/MH5(60f II ,281 

ESTABLISHES 76P20 TNG SCHEDULE 
90/MHl( 8,21 ,90/MHl( 15,21 ,90/ MHK 22,2 I ,90 
,90/MHl (36,21 ,90/MHl( 43,21 , 90/ MHl ( 50 , 2 I , 90 
,90/MHl (64,21 ,90/HHl( 71 ,2 I , 90/MHl ( 78 , 2 1 , 90 
,90/MHl(93,2l ,90/MHl(99,2| , 90/ MH2 ( 2 , 2 I , 45 
90/MH2(9,2) ,45/MH2( 14 , 2 ) , 90/MH2 ( 1 6 , 2 ) ,45 
,90/MH2 (23,21 ,45/MH2( 28 , 2 ) , 90/ MH2 ( 30 , 2 I , 45 
,90/MH2(37,2l ,45/HH2(42,2l ,90/MH2l44,2l ,45 
,89/MH2 (51,21 ,45/MH2( 56, 2 1 , 88/MH2 ( 58, 21 ,45 
,98/MH2(93,2l ,45/MH2(98,2| , 98/ MH3 ( 1 , 2 I , 45 
98/MH3(8,2l ,45/MH3( 1 3 , 2 I , 99 /MM 3( 1 5, 2 I ,45 
,100/HH 3(22,21 ,4 5/MH3 ( 28 , 2 I , 100/MH3 ( 2 9, 2 I , 5 
,100/MH3(36,2I ,45/HH3(41f 2) ,10C}/MH3(43,2I ,44 
,100/MH3(50,2),44/MH3(55,2),100/MH3f 57,21 ,44 



INITIAL HH3(62«2 )« 100/HH3(6^«2) «^4/HH3(69,2) ,100/HH3(71,2) »44 

INITIAL HH3(76,?I« 102/HH3( 78 » 2 I « 44/HH3 C 83 « 2 I «10 2/MH3( 85«2) 

INITIAL MH3C90,2 1 , 1 02 /HH 3( 92 1 2 ) 1 44/MH3 C <?7 , 2 I , 102/ MH3 C 99,2 ) » 4^ 

INITIAL NlH4(5t2) 1 102/MH4(7«2)f 12t2) t 10 2/HH^( 1^,2) 

INITIAL m^i 19t2 )f 102/HH4(2792) «102/HHM33«2I ,102 

INITIAL MH4C40,2),102/MH4(47,2I f 102/MH4I54,2) ,102 

INITIAL MH4C61,2 102/MH4C68,2) , 102 

CnOES CALENDAR HOLIDAYS 

INITIAL MHU 57,30) ,5/MHl C92,30) ,5/MH2l 7 ,30 ) , 5 /MH2 1 38 , 30) ,5 

INITIAL HH2(70,30I,5 

INITIAL MH3C 27,30) ,5/MH4( 26, 301 ,5/MH4C 63,30) , 5/MH5 C 2 5, 30 I , 5 

CLOCK TIME OF HOLIDAYS 

INITIAL XHl,f)7/XH2,92/XH3, 106/XH4,225/XH5,323/XH6,421/XH9, 10 

INITIAL XH7,1/XH8,1/XH10,90 

ESTA8LISHES QMS SCHEDULE-COURSE QUOTAS 

INITIAL XH281,902/XH282, 360/XH283 ,2 10 5/XH2 84 , 399/XH2«5 , 895 

INITIAL XH286,902/XH287,360/XH28fl,2l05/XH289, 399/XH290,895 

INITIAL XH291,4661 

ESTABLISHES QMS SCHEDULE-CLASS ORDER AND SI/E 

INITIAL XH169,335 

INITIAL XH170-XH173,345/XH174, 144/XH175, 346/ XHl 76, U5 

INITIAL XH177,545/XH178, 246/XH179,537/XH180,346/XH181,445 

INITIAL XH182-XH183,345/XH184,145/XH18 5, 345/ XHl 86, 145 

INITIAL XH187,54 5/XH188,346/XH189,545/XH190,246/XH191 ,445 

INITIAL XH192-XH195,345/XH196, 145/XH197,545/XH198, 145 

INITIAL XH199,345/XH200,246/XH201 , 445 / XH202 , 545 

INITIAL XH203-XH206,345/XH207, 145/XH208, 346/ XH209, 145 

INITIAL XH210,545/XH?.11,246/XH212 ,445/XH2135 541 

INITIAL XH214-XH215,345/XH216,541/XH217-XH21R,345/XH219,344 

INITIAL XH220,541/XH221 , 145/ XH22 2 , 345/XH22 3 , 246/XH224, 145 

INITIAL XH225,545/XH226,443/XH227-XH228,345/XH229,541 

INITIAL XH230-XH231,345/XH232, 138/XH233, 145 / XH2 34, 345 

INITIAL XH235,247/XH236, 54 1 /XH2 37 , 144/ XH2 38 , 545 /XH2 39 , 1 45 

INITIAL XK240,445/XH241-XH24 2,345/XH243v541/XH244"XH245,345 

INITIAL XK246,138/XH247, 145/XH248,545/XH249, 541/XH250 , 247 

INITIAL XH251,345/XH252, 343/'XH253, 145/XH254,445 

INITIAL XH255-XH258,345/XH259,443/XH260, 137/XH261 , 145 

INITIAL XH262,54 5/XH26 3, 541 / XH264 , 345/ XH265 , 443 /XH266 , 145 

INITIAL XH267-XH269,345/XH270,2 3 6/XH271, 545/XH2 72, 535 

INITIAL XH273-XH2 74, 135 

ESTABLISHES QMS SCHEOULE-CLASS START DATE 

INITIAL XH309,227 

INITIAL XH310-XH311,?49/XH312-XH313,255/XH314-XH315,262 

INITIAL XH316-XH317,269/XH318-XH319,2 76/XH32 0-XH321,284 

INITIAL XH322-XH323, 290/XH324-XH325, 29 8/XH326-XH32 7,304 

INITIAL XH328-XH329,311/XH330-XH331,318/XH332-XH333,325 

INITIAL XH334-XH335,332/XH33 6-XH337,339/XH338-XH339,346 

INITIAL XH340-XH342 ,353/XH343-XH344, 8/ XH345-XH346, 1 5 

INITIAL XH347-XH348,22/XH349-XH350,29/XH35l-XH353,36 

INITIAL XH354-XH356,43/XH357-XH359,51/XH366,57 

INITIAL XH361-XH362 ,64/XH363,73/XH364-XH365,78/XH366,80 

INITIAL XH367^XH368,85/XH369,87/XH370-XH371,92/XH372,94 

INITIAL XH373-XH374,99/XH375-XH376,106/XH377-XH378,108 

INITIAL XH379-XH380, 113/XH381-XH382, 120/XH383,122 

INITIAL XH384-XH385 , 1 27 / XH386 , 1 29/XH3 87-XH388 , 1 34/ XH389, 1 36 

IKUIAL XH390-XH391, 141/XH392,143/XH39 3"XH394,149 

INITIAL XH395-XH396,155/XH397-XH398,162/XH399,163/XH400, 164 
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308 INIT UL XH40l-XH^0?,169/XH^03,171/XH40^»176/XH40S,l77 

^09 INITUL XH^06-XH^07, 18B/XH<r08-XH409, 190/XH41 0-XH41 1 ,197 

310 INITIAL XH412f?04/XH4l3«2l 1/XH414,218 

311 ♦ « ^ « « # NOTE BELOW 

312 ♦ in JPOATE THIS PROGRAM PQR ANOTHER FY CONSIDER THE FOLLOWING 

313 * DTHE 76P20 TR A INI NG-Cl ASS START DATES AND CLASS SUE ARE READ INTO 

314 « PROGRAM THROUGH INITIAL CARDS «HH> 

31^ * 2KHF SIMULATION CLOCK TIME OF ALL MONDAY HOLIDAYS ARE COMPUTED ^NO 

316 « READ INTO PROGRAM THROUGH INITIAL CARDS I XH I 

317 * 3ITHE SIMULATION CLOCK TIME OF ALL OTHER HOLIDAYS 1 4TH JULY AND 

318 « THANKSGIVING) INCLUDING XMAS RECESS ARE COMPUTED ANO ARE ^UILT IN 

319 « PROGRAM BY SPECIFIC TEST BLOCKS 

320 * 4) THE ABOVE REFERENCED TEST BLOCKS ARE USED IN THE PART Of THE PRO- 

321 « GPAM TO EVALUATE POLICIES FOR ASSIGNMENT VD FOLLOW-ON COURSES 
32? * S) INITIAL CARDS IMHI ARE IISEO TO CODE HOLIDAYS IN COLUMN 3D 
323 t 6IFY73 SIMUIATEO INCLUDED PART OF 197? WHICH WAS A LEAP YEAR 
32<» * 7) THE QMS 76P20 TRAINING SCHEDULE HAD CLASS STARTING AS POLLCWS 

325 ♦ A)DAY CLASSES ON MONDAY OR TUESDAY 

326 ♦ RINIGHT CLASSES ON WEDNESDAY ONLY 

327* ♦ ♦ m « ♦ NOJE "EL3W 

328 * RANDOM NUM»^ ER GENERATOR ASSIGNMENTS, »1 FOR ATTRITION, •? FO.^ CCT 

32*5 * DISTRIBUTION SELECTION, «3 FOR ABSENTEE RATE, <4 FOR AV ANO ^\ CCTS 

^30 I FUNCTION RN2,D^3 SELECTS AV CCT DISTRIBUTION 

331 ,0^03, 4/. 0606, 5/. 0909, 6 /.I 21 2, 7/. 151 S, B/. 1 81 8, 9/ .2 1 2 1 , 1 0/ • 2424, 1 1 

3 32 .2727, 12/. 3030, 13/. 3333, 14/. 3636 , 1 5/ . 3939, 1 6/ .4242 , 1 7/ . 4545 , 1 B/.4<<4^,19 

'^'^^ ,5151 ,2D/.5454,2l/.5757,22/.606D,7 3/.6 36 3,24/.6666,2S/.6969,26/, 7272,2T 

3 34^ . 75 75,28/. 7878, 29/. 81 81 ,30/. 8484,31 /. 9787, 3?/. 9090, 33/. 93 93, 34/, 969ft, ^5 

3^'> 1.0,36 

336 ? FUNCTION RN2,033 SELECTS PI CCT DISTHlBUTION 

337 .0303, 3 7/. 0606, 18/. 0909, 39/. I 2 1 ? , 40/ . 1 51 5, 4 1 /. I 818,42 /. 2 1 21 , 43/. 24? 4, 44 

338 . 27 27, 45/. 3330, 46/. 3 333, 47/. 3635, 4 8/. 3939, 49/. 4242, 53/. 4545, 51/. 4«/V 8, 5? 

339 .5151 ,53/. 545 4, 54/. 5 757, 55/. 6060, 56/. 6 363, 57/. 6666, 58/. 69'.9, 59/. 72 7?, ^0 

340 .75 75, 61/. 7873, 62/. 8 181, 63/. 84^4, 64/. 8787,65/. 9090, 66/. 9393, 67/. 9696,5 9 

341 1.0,69 

342 3 FUNCTION RN3,C15 ABSENTFE RATE 

343 r),3?'^/.f)D13,35D/. 006 2,575/. 02 28, 400/. 0668,425/.! 587,45 J/. 303 5,475 

344 .5,5DC/.6915,525/.a4l3,55D/.93 32,575/.9772,6DD/.9938,6?5/.9Q87,650 

345 1.0,675 

346 « COU»SF CO*<PLETION TIME DISTRIBUTIONS FD» STUDENTS UNOF« AV mdoE 

347 i. FUNCTION RN4,D22 AV NORMAL 

348 .01 16, 16/. 020 2, 17/ .0344,1 R/. 0559, 19/. 0969, 23/. 12 71 ,2 1 / . 1 8 14 , ??/ . 248 3 , ? 3 

349 .3264, 24/. 4090, 25/ . 5000, 26/. 591 0, 2 7/ .6 736 , 28/. 75 1 7 ,29 /. 81 86 , 30/ . 872 9, 31 
3 50 .9131 ,32/.94^4l,33/.9656,34i/.979a,35/.99l5,36/1.0,37 

351 5 FUNCTION RN4,D19 AV NORMAL 

352 .0 1 25, 1 5/.0?44» 1 6/. 0436, 17/. 0735,1 8/. 1 190, 19/. 1783, 20/. 2546, 21/. 34(^3,? 2 
3 53 .^483, 23/. 55 17, 24/. 651 7, 25/. 7^54, 26/. 8 2 12 9 27/. 88 10, 28/. 92 65, 29/. 9564, 30 
3 54 .Q7 56,3l/.9375,32/U0,33 

355 6 FUNCTION ffN4,08 AV NORMAL 

356 .D862,24/.1614,25/.322,26/.5,>7/.67B,2B/.8386,?9/.9138,30/l. 0, 31 

357 7 FUNCTION RN4,0?4 AV NORMAL 

358 .011D,15/.018B,16/.D3D1,17/.D475,18/.D721, 19/.1D56,2D/. 1492, 21/. 233 3, 2 2 

359 .26V3,2 3/. 3 372, 24/. 4 168, 25/. 5000, 26/. 5832, 27/. 6628, 28/. 7357, 29/. 7967,^0 

360 .8508, 31 /. 8944, 32/ .9?79, 33/. 9525, 34/. 9699, 35/. 981 2, 36/ .9R90, 3 7/1 .0, 38 

361 a FUNCTION RN4,D15 AV NORMAL 

362 .0150, 22/. 031^6, 23/. 0668, 24/. I 210, ?5/. 2033, 26/. 3085, 27/. 4325, 2a/.5675,>9 

363 .6915, 30/. 796 7, 31/. 8790, 32/. 9 332, 3 3/. 9664, 34/. 9850, 35 /I .0,36 

364 9 FUNCTION RN4,0I1 AV NORMAL 

365 .0202, 2 7/. 0559,28 /.I 27 1,29/. 2483, 30/. 4090, 31/. 591 3,32 /. 75 17 , 33/ . 8729, 34 

366 .9441 ,35/.9798, 36/1. 0,37 
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10 FUNCTION RN49DI2 AV NORMAL 
.0188,18/.0^85,19/ • 1056 t 20/ . 2 03 3 • 2 1/ . 5409 , ?2/ . 5000f ? ^/ . 6*591 , 24/ . 796 7 , 2 5 
.8944,26/.95l5,2 7/ .9812f 2fl/I .Of 29 

11 FUNCTION RN4,021 AV FLAT 

.02 5,l6/.075, 17/. 125,18/.17S, 19/.22f5,20/.2 7S,2l/.325,22/. 37^,?3/.42 5,24 
.475, 25/. 525, 26/. 5 7 5, 2 7/. 625, 2 8/. 6 75, 29/. 72 5, 30/. 7 75, 31/. fl2^i , 32/ . b75 , 33 
.925, 34/. 975, 35/1.0,36 

12 FUNCTION RN4,023 AV FLAT 

.02 27, 15/. 0682, 16/. 1 136, 17 /. 1 591 , 1 8/ . 2 045, I 9/ . 2 500, 2 0/ . 2955 , 2 1 / . 3409 , 22 
.3864, 2 3/. 43 18, 24/ .4 77 3, 25/. 522 7 , 26/ , 5682 , 2 7/ . 6 I 36 , 2 8/ .6591 , 2 9/ . 7045 ,3 0 
.7500, 31/. 7955, 32/ .8409, 33/. B 864,34/. 9 31 8, 3 5/. 97 73, 36/ I .0,37 

13 FUNCTION RN4,08 AV LEFT SKEWED 

.02 86, 18/. 0602, 19 / . 1 18? , 20/ . 2 1 1 2 , 2 1/ . 34 72 , 22 / . 52 86 , ? 3/ . 7643 , 24/ I .0 , 2 5 

14 FUNCTION RN4,D16 AV LEFT SKEWEH 

.0192, 18/. 0286, 19/. 0424, 20/. 06 14, 21/. 0854,22 /. 11 8R, 23/. 1 586, 24/. 2 1 12,2*) 
.2 758, 26/. 34 72, 2 7/ .4 379 , 28 / . 551 9, 29/ .6 7 36 , 30 / . 7953 , 3 1 / . 909.3 , 32/1.0, 33 

15 FUNCTION RN4,09 AV LEFT SKEWED 
.0264,27/.052 4,28/.0950,29/.1646,3 0/.2670,31/.40 66,3?/.5n30,33/.8l3^,34 
1.0,35 

16 FUNCTION RN4,D15 AV LEFT SKCWED 

. 0198, 23/ .0300, 24/ .0456, 2 5/. 0672, 26/. 0950, 2 7/. n 36,? R/ .18 36, 29/. 242 0, 3 0 
.3243, 31/. 4295, 32/. 5 535, 33/. 6 88 5, 34/. 81 25, 3 5/. 91 77,36/1 .0,37 

17 FUNCTION RN4,014 AV LEFT SKEWED 
.0204,17/.0324,18/.0500,l9/.0 734,20/.1074,2l/. 1 5 28 , 2? / . 2U2 , ? 3/ . 2846 , 24 
.38 12, 25/. 50 17, 2 6/. 642 3, 2 7/. 7829,? 8/. 9034, 29/ 1.0, 30 

18 FUNCTION RN4,D13 AV LEFT SKEWED 

. 0208, 20/. 0 340, 21/. 0548, ??/• 08 36,? 3/. I? 36, 24/. 17 70, 25/. 2502, ?6/. 33 70,? 7 
. 4495, 28/.593 1,29/. 7439,30/. 8375,31/1.0,32 

19 FUNCTION RN4,D19 AV RIGHT SKEWED 

.0598, 17 /.1 3 56, 18/. 2 293, 19/. 3 293, 2 0/. 43?7, 2 I /. 5327 , 2?/ .6264, 23/ . 702 2 ,24 
.76 20, 25/. 8 132, 26/. 8 530, 2 7/. 885 8,2 8/. 9 128, 29/. 9342, 3 0/. 95 12, 31/. 065? ,32 
.97 50, 33/. 982 2, 34/ 1.0, 35 

?0 FUNCTION RN4,D18 AV RIGHT SKEWED 

.0698, 21 /.1 57 7, 22/ .2601,2 3/. 3665,24/.4 729, 25/ . 5753 ,26/ .66 32 , 27/. 733 , 24 
.7888, 29/. 8 354, 30 / . 8740 , 31 / . 9050, 3 ?/ . 298, 33 /. 94 76 , 34 / . 9624 , 3 5 
.97 36, 36/. 981 8, 37 /I. 0,38 

21 FUNCTION RN4,D25 AV RIGHT SkEWEO 

.0484, 15/.1063,16/ .172 8,17/.2464,l 8/. 3245, 1 9/ . 404 1 , ?0/ . 4R ?2 , 2 I / . 55 S 8 , 22 
.622 3, 23/. 6802, 24/. 7286,2 5/. 7698 , 2 6/ . 8064 , 2 7/ . 8 3 84 , 28/ . 8664 , 29/ . 8904 , 30 
.9108,31/.9282f 32/ .9426,33/.9544,34/.9642, 3 5/.972?,36/.9786,37/.98 36,3 8 
lo0,39 

22 . FUNCTION RN4,D6 AV RIGHT SKEWED 
.2967, 24/. 5934, 25/. 7888,26/. 9030, 2 7/. 9624, 28/ I. 0,29 

23 FUNCTION RN4,D14 AV RIGHT SKEWED 

. 0966, 15/.21 7 1,16/. 3 577, 17/. 4983, 18/.6 188, 19/. 71 54, 20/. 78 88, 2 I/. 8472, 2 2 
.8926, 23/. 9 266, 24/ .9500, 2 5/. 9676, 2 6/. 9796, 2 7/1 .0,28 

24 FUNCTION RN4,012 AV RIGHT SKEWED 

. 13 76, 23/. 2 967, 24/. 4558, 25/. 5934, 2 6/. 7016, 2 7/. 78 88, 28/. 85 30 V 29/. 903 3, 30 
.9386, 31/. 9624, 32/ .9780,33/1.0, 34 

25 FUNCTION RN4,D17 

.O781,20/.1785,21/ .2889,22/.4081,2 3/.5185, 24/.6189,25/.6970,26/.7620,2 7 
.8 132, 2 8/. 8584, 29/. 8948, 30/. 9 2 16, 31/. 943 8, 32/. 9606 ,33/. 9728, 34/. 981 2, 35 
1.0,36 

26 FUNCTION RN4,D12 AV RIGHT SKEWED 

. 13 76, 25/. 2967, 26/ .455 8 , 2 7 /. 5934 ,2 8/ . 7016 , 29/ . 78 88 , 30 /. 853 , 3 I/. 903, 32 
.9386,337.9624,34/ .9 78,35/1.0,36 

27 FUNCTION RN4,D14 AV RIGHT SKEWED 

.0966, 18/. 21 7 1,19/. 3577,20/. 4983, 21/. 6 188, 22/. 71 54, 23/. 7888, 24/. 8472, 25 
.8926, 26/. 9266, 27/ .950 0,28/. 9676, 2 9/. 9796, 3 0/1 .0,31 
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?8 FUNCTION RN4,D14 AV RIGHT SKFWRO 

.0966, 16/. 2 171, 17/ .3577, 1 8/ . 4 98^ , 1 9/ . 6 1 88 , 2 0/ . 7 1 54 , 2 1 /. 78 88, 22/ . 8472 ,.? 3 
. 8926, 2 4/.9?66, 25 /.9500,26/.9676, 2 7/ .9796,28/1.0? 29 

?9 FUNCTION RN4,D23 AV RIGHT SKEWED 

.0601, 15/. 131 U 16/ ,2072, 17/.? 92 7, 1 8/. 3803 f 1 9/. 4658 ,20/. 54 19, 21 /. 61 29,22 
.67 30, 2 3/. 7242, 24/ ,7698, 25/. 8 064, 26/ .84 14, 2 7/. 87 I 4, 28/ . 8968 , 29/. 91 B2 , 30 
.9356, 31/. 9500, 32/. 96 16, 3 3/. 9700, 34/. 9774, 3 5/. 98 32, 36/ 1.0, 37 

30 FUNCTION RN4,D19 AV RIGHT SKEWED 

.05 98,2 0/. 1 35 6,21/ .2293, 22/. 3293, 2 3/ .4 327, 24/. 53 27,2 5/ .62 64, 26/. 7022,2 7 
.7620,28/.8132,29/.8530,30/. BRSR,31/.9128, 32/.9 342 ,33/.9512, 34/.965?,35 
.9750, 36/. 982 2, 37/ 1.0,3 8 

31 FUNCTION RN4,D9 AV RIGHT SKEWED 

. 1 964, ? 2 /. 4 07, 23/. 59 34, 24/. 73 3, 2 5/. 8354,26 /. 905, 27/. 94 76, 28/. 9736, ?9 
1 .0,30 

32 FUNCTION RN4,D13 AV RIGHT SKEWED 

. 1125, 20/. 2 56 I, 2 1 / .4069, 22/. 5505,? 3/. 663,24/. 749 8, 25/ .823,26/. S766, 27 
.9 164, 2 8/. 9452, 29/ .966 , 30 / .9 792 , 3 1 / 1 .0 , 32 

33 FUNCTION RN4,D1R AV RIGHT SKEWED 

.069B, I 6/. 1577, 17/. 260 1 ,1 8/. 3 665, 1 9/ .4729 , 20/ . 575 3 , ? 1 / . 66 32 , 22/ . 73 30 ,23 
.7888, 24/. 8354, 25/. 8740, 2 6/. 9050, 2 7/. 9298, 28/. 94 76, 2 9/ .96 24, 30/. 9736,31 
.9818,32/1.0,33 

3^ FUNCTION RN4,D17 AV BIMODAL 

.02 25, 18/. 08? 8, 1 9/. 1662,20/. 2 573, 2 1/.3456, 22/. 4 147 ,2 3/. 4564, 24/. 486, 25 

* 514,26/. 54 36,2//. 58 53, 28/. 6 544, 2 9/. 7427 , 30/ . 8 338 , 3 1 / . 9 1 72 , 32 / . 9775 , 33 
1 .0,34 

35 FUNCTION RN4,D22 AV RIMODAL 

.0146, 16/. 05? 8, 1 7/. 109, 18/ .174 3, 19/. 24 3 8, 20/. 3 12, 21/. 3 765, 22/. 42 64,23 
. 4559, 24/. 4788,25/. 5, 26/. 5212 ,27/. 5441 ,28/ .5736, 29/.62 3 5, 30/. 688,31 
.7562, 3 2/. 825 7, 3 3/. 891 , 34/ .9472 , 3 5/ . 9854 , 3 6/ I . 0 , 37 

36 FUNCTION RN4,D14 AV BIMODAL 

.03 66, 19/. 131 5, 20/. 2482, 21 /. 3 61 5, 22/. 4423, ? 3/. 4624, 24/ .50 75, 25/. 5326,26 
. 5577, 27/. 63 85, 28/. 7518,29/. 8685 , 3 0/ .96 34, 3 1 / 1 . 0 , 32 

♦ COURSE COMPLETION TIME DISTRIBUTIONS FOR STUDENTS UNDER PI MODE 

37 FUNCTION RN4,D24 P| NORMAL 

.oil, 16/.0188,17/.0 301, 18/. 04 75, 1 9 /. 072 1 , ? 0/ . I 056 , 2 1/ . 1 492 , 22 /. 2 033 , 23 
.2643, 24/. 3 37 2, 25/ .4 168,26/. 5,27/. 5832, 28/. 662 8, 2 9/. 7 357, 30/. 7967, 31 
.8508, 32/.8944, 3 3/ .9279,34/. 9525 , 3 5/ .9699 , 36/ . 9 8 1 2 , 3 7/ . 98 9, 38/ 1 . 0, 39 

38 FUNCTION RN4,D8 PU NORMAL 

.0862,27/. 1614,28/ .322, 29/. 5, 30/. 678, 31/. 8 386, 32 / . 9 1 3 8 , 3^ / 1 . 0 9 34 

39 FUNCTION RN4,D24 PI NORMAL 

.0 1 10 f 1 7/.0 188, 18/ .0 30 1,1 9/. 04 75, 20/. 0721, 21/. 1056, 22/. 1492, 23/. 20 33, 24 
.2643, 25/. 3 372, 26/ .4 168 , 27 /. 5000 , 2 8/ . 5 832 , 29/ . 6628 , 30 / . 73 57 , 3 1 / . 7967 ,32 
.8508, 3 3/. 8944, 34/ . 9279 , 3 5/. 9525 , 36/ .9699 , 37/ . 98 1 2 , 3 8 /. 98 90, 39/1 .0,40 

40 FUNCTION RN4,D21 PI NORMAL 

.01 19, 16/.021 7,17/. 0367f 18/. 0606, 19/. 0951 ,20/. 142 3,21/ .2033, 22/. 274 3, 2 5 
.3 594, 24/. 4522, 25/ .5478, 26/. 6406, 2 7/. 7257, 28/. 7967, 29/. 85 77, 30/. 9049, U 
.9394, 32/. 9633, 33/. 9783, 34/. 988 1,35/ 1.0, 36 

41 FUNCTION RN4,D14 PI NORMAL 

.0162, 20/. 0367, 2 1 / .0764t 22/. 142 3, 2 3/. 2 389, 24/. 3594 , 25/ . 5000, 2 6/ . 64 06, ?7 
.76 11, 28/. 857 7, 2 9/. 92 36, 30/. 9 63 3, 3 1/. 98 38, 32/1. 0,3 3 

42 FUNCTION RN4,D12 PI NORMAL 

.01 88, 29/. 048 5, 30/. 1056,31 /. 2 03 3 , 32/ . 3409 , 3 3/ . 5000 , 34 / . 65 9 1 , 35/ . 7967 ,36 
.8944, 37/. 951 5, 38/ .9812,39/1.0,40 

43 FUNCTION RN4,017 PI NORMAL 

.0136,24/.0 23 1,25/ .0526,26/. 0 934,2 7/. 15 15, 28/. 22 96, 29/ .3300, 30/.4404f 31 
.5596, 32/. 6 700, 33/. 7704, 34/. 8485 , 3 5/ .9066 , 36/ . 94 74 , 37/ . 97 19 , 38/ . 9864 , 39 
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^^83 FUNCTION RN^,023 Pi FLAT 

4 8^ .0227, 18/,0682, 19/ . 1 1 36 1 20/. 1 59 1 ,21/ .20^5 , 22/.2500»23/. 29 55, 2^/. 3409f 25 
.386^,26/.^31fl,27/.^773,28/.522 7,29/.5682,30/.6136,31/.6S91, 32/. 70^5, 3 3 

4 • 7500 1 3^/.7Q55,35/.8409,36/. B864f 3 7/.9 3l8,3 8/.97 73,39/ 1 ,0 ,^0 

^87 ^5 fUNCTJON RN^,D25 PJ FLAT 

488 .02 08, 16/.062^f 17/, 1041 , 1 8/. 1 458, 1 9/. 1 8 74 » 20/. 2291 ,2 1 /. 27 08, 22/. 312^1 2 3 

430 . 3541 , 24/ ,3958, 25/. 43 74, 26/. 4 791 , 27/ . 5 208, 2 8/ . 5^>24 » 29 / . 604 1 , 30/.645«,31 

4 93 .68 74, 32/. 7291 ,33/ .7708 f 34 /.8l 24, 35/.8 541, 36/. 8958? 3 7 /.93 74, 38/. 9791 ,39 
491 1.0f40 

40? 4(S FUNCTION RN4,D18 PI RIGHT SKEWED 

4Q3 .0698, 2 3/. 1577,24 /.260lf 2 5/.3 665,2 6/^4 729, 2 7/. 5753 ,28/ 066 32 , 29/ . 73 3 , 30 

^9^ .7fl88f 31 /.8 35 4,3?/.874,33/.905,34/.929 8,35/.94 76,36/.96?4,37/.97 3f.,3 8 

495 .9818,39/1,0,40 

49fs 47 FUNCTION RN4,013 PI RIGHT SKEWEO 

497 . 1125, 2 3/. 2 561,24/. 406^,2 5/. 5505,26/. 66 3 f 27/. 7498, 28/. 823 ,29/. 8764, 30 

^98 .9164, 31 /.945 2f 32/. 966, 33/ ,9792, 34/1.0,35 

499 48 FUNCTION RN4,D12 PI RIGHT SKEWEO 

500 . n 76, 28/. 2967, 29/. 4558, 30/. 59 34, 31/. 70 16, 32 /.78RB, 33 /. 85 3, 34/. 903, 35 

501 .9386, 36/. 962 4, 3 7/ .978, 38/1.0,39 

502 FUNCTION RN4,019 PI RIGHT SKEWED 

503 .05 98, 1 9 /. 1 356, 20/. 229 3, 2 I /. 3 29 3, 22/. 4 3 27, 2 3/. 5 327, 2 4/ ,62 64, 2 5/. 7022 f 26 

504 .762, 2 7/, 81 32, 2 8/. 85 3, 29/, 885 8, 30/. 9 128, 31/. 9 342 , 3 2/. 95 12 , 3 3/. 96 52,^4 

505 .975, 35/. 9822, 36/1 .0,37 

506 '^0 FUNCTION RN4,D20 PI RIGHT SKEWED 

50 7 .06 79, 18/. 149 8, 19/. 2426, 20/. 34 1 3, 21/. 4400, 22/. 5328, 2 3/. 6 1 47, 24/, 6826, 2 5 

5 08 . 7416, 2 6/. 788 8, 27/. 8 324,28/. 8664 , ? 9/ . B96B , 30/ . 9 1 98 , 3 1 / . 9 398 , 32 / . 9544 , 3 3 

509 .9668, 3 4/. 9 756, 3 5/. 9826, 36/ 1.0, 37 

510 51 FUNCTION RN4,D19 PI RIGHT SKEWFD 

5 11 .0598, 22/. I 356,23/. 2293, 24/, 3293 ,25/. 4 327, 26/. 5 327,2 7/, 6264, 28/. 7022,2 9 

512 .76 20, 30/. 8 132, 31/. 8530, 32/. 8 35 8, 33/. 9 I 28, 34/, 9 342, 35/, 95 12, 36/. 9652, 3 7 

51^ .9750, 3 8/. 9 822,39/ 1.0,40 

51^ 52 FUNCTION RN4,ni5 PI RIGHT SKEWED 

515 .082 3, 1 7/, 18 75, 18/ ,31 15, 1 9 / , 4465 , 20/ . 5 705 , 2 1 /. 6 757 , 22/ . 75 80, 2 3/. 8164,2 4 

516 .B664, 2 5/. 9050, 26/ .932 8, 2 7/. 9544, 2 8/. 9 700, 29/. 9802 ,30/1 .0, 31 

517 53 .FUNCTION RN4,D25 PI RIGHT SKEWED 

518 .04 34, 16/.106 3, 17/. 1 72 8, IS/. 2 464, 19/. 3 245, 20/. 404 1 ,21/. 48 22, 22/. 555 B, 2 3 

519 .622 ^,24/. 6802, 25/. 7286, 26/. 7698, 27/. 8064, 28/. 83 84, 29/. 8664, 30/. 8904, 31 
5 20 .9 108, 32/. 9 282, 3 3/ .9426, 3 4/, 9 544, 35/, 9642, 3 6/, 9722 ,3 7/, 97 86, 38/. 9836, 39 
5^1 1.0,40 

572 5^ FUNCTION RN4,D14 PI RIGHT SKEWED 

52 3 . 0966, 25 /.2 17 1,26/. 3577, 27/. 4983, 78/. 6 188,29/. 71 54, 30/. 78 88,^1/. 8472, 3 2 

5?^ .8926 , 33 /. 9 266, 34/. 9 500, 3 5/. 9676, 3 6/. 796, 3 7/1 .0,38 

525 55 FUNCTION RN4,U9 PI RIGHT SKEWED 

5 26 -1 86 4, 2 5/. 407, 26/. 5934,27/, 73 3, 2 8/. 8 354, 29/, 905, 30/. 94 76, 3 1./. 9736, 32 

527 1.0,33 

528 FUNCTION RN4,D23 PI RIGHT SKEWED 

5 29 .0601 , 16/.1 31 1 , 17/ ,2072, l8/,292 7, 1 9/ , 38 03, 20/ , 4658 , 2 1 / , 54 1 9 , 22 / , 61 29 , 2 3 

5 30 .67 30, 24/. 7242, 2 5/. 7698, 26/. 8064, 2 7/. 84 14, 2 8/. 87 14, 29/, 8968, 30/, 91 82, 31 

531 .9356, 3 2/. 9 500, 3 3/. 96 16, 34/. 9700, 35/ . 9 774, 36/ . 9 832 , 3 7/ 1 .0,38 

532 57 FUNCTION RN4,D7 PI RIGHT SKEWED 

533 .2171 , 27/. 4983, 2 8/. 71 54 , 2 9 /. 7 472 , 30/ . 8266 , 3 1 / . 86 76 , 32 / 1 .0 , 33 

534 58 FUNCTION RN4,D20 PI RIGHT SKEWED 

535 .0679,2 1/. 149 8, 22/. 2426, 2 3/. 341 3, 24/.4400, 25/, 5328, 26/,6 147, 27/, 6826, 2 8 
5 36 • 7416, 29/, 788 8, 30/. 8324, 3 1 /. 8664 , 32/ . 8968, 33/, 9 1 98 , 34 /, 93 98 , 35/, 9544 , 36 

537 ,9668, 3 7 /.9756, 38/. 9826, 3 9/1 . 0^40 

538 59 FUNCTION RN4,D16 Pi RIGHT SKEWED 

,090 7, I 7/, 240 7, 18/. 3264, 19/. 448 1,20/. 562 1,21/, 65 28, 22/, 72 42, 2 3/, 7888, 2 4 
,84 14, 25/, 88 12, 26/ ,9 1 46 , 27 / . 9 386 , 2 8/ . 9576 , 29/ , 9 71 4 , 30/ , 9808 , 3 1 /I .0,32 
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60 FUNCTION RN4,016 PI RIGHT SKEWED 

. 0907, 20/. 2047» 21/, 3264 f 22/. 4481, 23/ •5621, 24/, 65?fl, 25/, 7242 f 26/, 7888,? 7 
. 84 14, 28/.881 2, 29/, 9 146, 30/. 9 386, 31/ ,9576, 32/ ,97 14,33/ ,9808, 34/1 ,0, 35 

61 FUNCTION RN4,011 PI LEFT SKEWED 

. 0232 ,29/. 0404, 30/.0688,31/. 1 118,32/.! 7 38, 33 / • 2 542 , 34/ • 3753 , 35/ • 536 1 , 36 
.71 81, 37/. 8789, 38/ 1.0,39 

62 FUNCTION RN4,018 PI LFFT SkCWED 

.018?,19/.0 264,20/. 03 76,2l/.0 524,22/.0 702,?3/.09 50,?4/.12 60,?5/. 1646,26 
.2112,27/.267 0,28/.3368,29/.4247,3 0/.527l, 31/.6335,3?/.7399, 33/,842 3,3 4 
.9302,35/1.0, 36 

63 FUNCTION RN4,014 Pi LEFT SKEWEO 

.0204, 21/. 0324, 22/. 0500,23/. 0 734, 24/. 10 74,25/. 15?fl, 26/, 21 12,2 7/ •?846,? 8 
.381 2, 2 9/. 50 17, 30/. 6423 , 3 1 / . 7 829 , 32/ .9 034, 3 3 / 1 . 0 , 34 

64 FUNCTION RN4,015 PI LFFT SKEWED 

.0198, 18/. 030 0, 19/ .0456, 20/. 0672, 2 1/. 0950, 2?/. 13 36,2 3/, IB 36, 24/. 2420, 2 5 
. 3243,26/. 4295, 27/. 5535, 2n/.6B85,2 9/. 81 25, 30/ . 91 77 , 3 iV 1 .0 , 32 

65 FUNCTION RN4,09 P\ LEFT SKEWEO 

.0264, 20/. 052 4, 21/. 0950, 22/. 1646,2 3/ .?6 70, 24/. 4066, 25/. 59 30 , 26/ . 8136 , 2 7 
1.0,28 

66 FUNCTION RN4,016 Pt LEFT SKEWED 

,0192,25/.0 2B6,26/.0424,2 7/.06l4,2 8/.0fl54,29/, I 18a,30/. 1586, 31/ ,2112,3? 
.2758, 33/. 34 72, 34/ . 4379 ,3 5/ . 551 9 , 3 6/ . 6 736 , 37 /, 7953 , 38 / , 9093 , 39/ 1 . 0 , 40 

67 FUNCTION RN4,02l Pt QIMODAL 

.0154, 2 0/. 056 7, 2 1/. 11 74, 22/. 1878, 2 3/, 26 12, 24/, 3325, 25/, 3956, 26/. 43 89,? 7 
.4661, 2 8/. 4 89, 29/. 5 11, 30/. 5339 , 3 1/ . 561 1 , 32 / . 6042 , 33/ . 667S , 34 / , 7 388 , 35 
.8 122, 36/. 882 6, 37/ .943 3, 38/ . 9 846 , 3 9/ 1 , 0 , 40 

68 FUNCTION RN4,D16 PI BIMHDAL 

,0225, 21 /.082 8, 22/. 1 662 , 23 / . ? 57 3 , 24/ . 34 56 , 25/ , 4 1 47 ,26/ , 45<S4 , 2 7/ , 5000 , 2 8 
,5436, 29/. 585 3, 30/. 6544, 31/. 7^2 7, 3 2/, 8 3 38, 33/, 9 1 72, 34/, 97 75, 35/1 .0, 36 

69 FUNCTION RN4,D24 Pt RiMOOAL 

,0116, 17/. 041 4, 18/. 0868, 19/, 1414,2 0/. 2009, 21 /. 261 3, 22/. 3201 t 23/ . 3746 , 24 
. 4251, 2 5/. 451 7, 26/. 4 724, 2 7/.4909, 2 8/. 5 196, 29/. 5483,30/, 5749, 31/, 62 54,3 2 
.6799, 33/, 738 7, 34/. 7991 ,35/. 8 586, 3 6/, 91 32 ,3 7/. 95 86, 3 8/, 98 84, 39/1 ,0,40 

70 FUNCTION RN2,02 EXERCISE RANDOM GENERATOR 
.35,1/1.0,5 

1 VARIABLE Cl*l 

2 VARIABLE Cl-99 

3 VARIABLE Cl-198 

4 VARIABLE Cl-297 

5 VARIABLE CI-39A 

6 VARIABLE S* 1 3- ( S* 13*P 1 0/ 1 0000 > 
f VARIABLE S*13-P16 

8 VARIABLE XH04/100 

9 VARIABLE XH*4ai00 

10 VARIABLE Pl/100 

11 VARIABLE PiaiOO 

12 VARIABLE P4*100*V*5 

13 VARIABLE 1000+XH9 

14 VARIABLE P3/1000 

15 VARIABLE P3ai000 

16 VARIABLE XM*3/P7 

17 VARIABLE Pl«100*P4 

18 VARIABLE XH292-XH291 

19 VARIABLE XH6*1 

20 VARIABLE P2*100*P4-100 

21 VARIABLE P2*100 

* %%%%%%% SSiiiiSSS »S$iSSSS SSSSSISSS SSSSSS 
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22 


V ARI ABLE 


V20*1000/^^5 PERCENT TIME ELAPSED 


?'^ 


VARI ABLE 


XH29^*V22/ 1 000 FIELD ASSIGNMENT QUOTA BY THIS DATE 


2^ 


V AR I ABLE 


2«XH5 


25 


V AR I ABLE 


Pl^/^^-i P i^a^i 


26 


V AR I ABLE 


P8/2 


27 


V ARI ABLE 


XH302*100/ XH301 ATTRITION RATE 


28 


V AR I ABLE 


XH*7/100 IDENTIFIES COURSE 10 # 


29 


VARI ABLE 


P5*2 


30 


V AR I ABLE 


P5*l^ 


31 


VARI ABLE 


XH30^*100/(XH30^*'XH305) DAILY ABSENTEE RATE 


32 


V ARl ABLE 


XH301-XH292 


33 


V ARI ABLE 


P2/7*?4-C P?a7/3I 


3<> 


VARI ABLE 


P5/5*2* ( P5a5/ 3 ) 


35 


VAR I ABLE 


P5/34-(P5a3/? 1 


36 


V AR I ABLE 


XH*7aiOO IDENTIFIES CLASS SIZE 


37 


VAR I ABLfc 


P74-1^0 XH INDEX » FOR JULIAN DATE JF CLASS START 


3*^ 


VAR I ABLE 


V2^-l 


39 


V AR I ABLE 


PS*-! 


^0 


VAR I ABLE 


P5-(20"P1^I 




V AR I At3 Lb 


V23-VA5 MAX GRAOS TO FIELD THIS DAY 


^2 


VARI ABLE 


lOOOC V20 "50 ) / 295 PERCENT TINE ELAPSED 


^3 


V AR I ABLE 


XHZ9h*V*»2/1000 




VARI ABL t 


V^3-V^5 


<>5 


V AR I ABL E 


XH29^-XH?93 NUMBER OF GRAOS TO FIELD 


^6 


V AR I ABL c 


v2^-XHf> 


^7 


VAR I ABLE 


XH5-1 


1 


B VAR 1 A^L c 


P 1 ^ • GE • 1 40* Pl^'LE' 1^9 


2 


BVAR I ABLE 


Pl^'GE* 1 36*P1^*LE' 139 


3 


BV AR lARLE 


Pl^'GE* 105*P1^*LF» 135 


^ 


BVAR I ABLE 


P1^«GE*9 1*P 1^'LE' 10^ 


s 


RV AR I ABL E 


P 1 ^' GE • 70*P 1 ^ • LE • 90 


6 


RVAR I ABL E 


PIA'GE*V19*P1^»LP'V38 


7 


BVAR I ABL t 


P 1^* GE • ^6*P I ^ • L E • 59 


ft 


BVAR I ABL E 


P 1 ^' GE • XH5*P 1 L E • XH6 


Q 


BVAR I ARL E 


Pl^'GE* V^6*P1^'LF« V^7 


10 


RVARIABLE 


P15»GE«XH5*P15«LF«XH6 


11 


RVAR IA8LE 


(LS1*LS2*LS3*LS^«LS5I 


12 


RVARIABLE 


V10«EM*V10»E»3 IDENTIFIES AV STUDENTS 




GENERATE 


«« 1,1,1, 50, H 




* 


♦ « « * * NOTICE 


TNSFRT QANOOM NUMBfR GENERATOR EXERCISER RELOW HERE 




ASSIGN 


23,^65 


ASSl 


ASSIGN 


2^,FN70 




LOOP 


23,ASS1 






♦ ♦ * * * NOTICE 
COPIES JULIAN DATE IN ROWS 21,3i,AN0 




ASSIGN 




AONl 


ASSIGN 


21*, 1 




ASSIGN 


23,9<J 


AGN2 


ASSIGN 


22*, I 




ASSIGN 


25,MH*21(*22,1 ) 




MSAVEVALUE 


♦21 ,*22, 11 ,*25,H 




MSAVEVALUE 


♦21, ♦22, 71,^25,H 




MSAVEVALUE 


♦21,^22, 31 .♦25,H 




MSAVEVALUE 


♦21,^22,^1,^25,H 




LOOP 


23,AGN2 




ASSIGN 


22,0 



16 




LOOP 


24t AGNI 


17 




ASSIGN 


21 f 5 


18 




ASSIGN 


23f 60 


19 


AGN3 


ASSIGN 


22 + f I 


20 




V \ SI GN 


2Sf MH*?l C*22» I 1 


21 




MSAVEVALUE 


♦ 21 f ^22 9 11 f ♦^Sf H 


22 




HSAVEVALUE 


♦ 2 1 f ♦22 f 21 1 ♦?5tH 


23 




MSAVEVALUE 


♦ 21,«C22f 3l,^25,H 


24 




HSAVEVALUE 


♦2i,*?2f 41 •♦25,H 


25 




LOOP 


23»AGN3 






* 


♦ ♦ ♦ ♦ * NOTICE 




*THI S 


IS THE START 


OF THE PROGRAM FOR STUDENTS 




♦ THIS 


PART IS MASTER CONTROL OF TRAINING SCHEDULE AND STUDENTS 


26 




ASSIGN 


3-5*, I 


27 


ASGl 


ASSIGN 


If I CLASS IS DAY CLASS 


26 




ASSIGN 


I0fi3 MM Col. For oay av annfx a st(jofnts 


29 




TRANSFER 


SRRfCLASSf 19 


30 




ADVANCE 


1 EXIT UN TUFSDAY 


31 




TEST E 


CI f lOOf TRANl 


32 




ASSIGN 


4-54-, I START NEXT MH 


33 




SAVEVALIJE 


7-84., I, H FOR STUDENTS STARTING TNG NOW 


34 




LOGICS 


4 


35 


T^^ AN 1 


TRANSFER 


SBRsTLOADf 20 


36 


AOVl 


ADVANCE 


1 EXIT ON WEDNESDAY 


37 




TEST E 


CI f36>Of TFSl 


38 




LOG ICR 


4 


39 




LOGICS 


?. OPENS HOLIDAY GATF ON ALL HOLIDAYS 


40 




ADVANCE 


1 ENTER ON A WEDNESDAY AND EXIT ON THURSDAY 


41 




LOGICR 


2 


42 




LOGICS 


1 


43 




TRANSFER 


f TRAN3 


44 


TESl 


TEST E 


CI ,199,GATE1 


45 




ASSIGN 


4-54-, 1 START NEXT MH 


46 




SAVEVALUE 


7-84., IfH MH« FOR STUDENTS STARTING TNG NOW 


47 


GATE 1 


GATE LS 


4,TRAN2 


48 




ASSIGN 


1,3 CLASS IS NIGHT CLASS 


49 




ASSIGN 


10,15 MH COL. FOR NIGHT AV ANNEX A STUDENTS 


50 




TRANSFER 


SRR,CLASS, 1 0 


51 


A0V3 


ADVANCE 


1 EXIT ON THURSDAY 


52 




TEST E 


C1,137,TES2 IS TODAY T HANK Sr, I V I NG 


53 




LOGICS 


2 


54 




ADVANCE 


1 ENTER ON A THURSDAY ANO EXIT ON FRIDAY 


55 




LOGICR 


2 


56 




LOGICS 


1 


57 




TRANSFER 


,TES3 


58 


TRAN2 


TRANSFER 


SftR,TLOAD,20 


59 




TRANSFER 


f ADV3 


60 


TES2 


TEST E 


CI ,?98,TRAN3 


61 




ASSIGN 


4-54., 1 START NEXT MH 


62 




SAVEVALUE 


7-84., 1,H MH« FOR STUDENTS STARTING TNG NOW 


63 


TRAN3 


TRANSFER 


SBR,TL0AD,20 


64 




ADVANCE 


1 EXIT ON FRIDAY 


65 




TEST E 


C1,166,TFS3 DOES XMAS HOLIDAYS START TOMORROW 


66 




LOGICS 


3 OPENS XMAS HOLIDAYS GATE 


67 




TRANSFER 


SBR,TLaA0,20 


68 




ADVANCE 


17 EXIT ON MONDAY 


69 




LOGICR 


3 CLOSES XMAS HOLIDAYS GATE 
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70 LOGICS I 

71 TRANSFER ,ASG1 

72 TtS3 TEST E C1,397,TRAN4 

73 ASSIGN 4-5*fl START NEXT MH 

74 SAVEVALUE 7-8*,l,H *^HH FOR STUDENTS STARTING TNG NOW 

75 TRAN4 TRANSFER SBRfTLOADtZO 

76 ADVANCE 1 ENTER ON A FRIDAY EXIT ON SATURDAY 

77 LOGICS ^ 

78 ADVANCE 1 ENTER ON A SATURDAY FXIT ON SUNDAY 

79 LOGICR 6 

80 ADVANCE 1 ENTER ON A SUNDAY EXIT ON MONDAY 

81 TEST GE Clf449»TES4 ALL STUDENTS GRADUATED 

82 ASSIGN 3,11 XHK WITH TOTAL TNG T I MF THIS CLASS 

8J ASSIGN 4, PI XH¥ CONTAINING MH# AND ROW# FOR CLASS DATA 

84 ASSIGN 5,76 NUMBER OF 76P20 CLASSES 

♦ THIS PART COMPUTES CLASS MEAN COURSE COMPLETION TIME 

85 ASGU ASSIGN 7 , MH*Vfl C VP , 3 1 

86 MSAVEVALUE VQ , V9 , 3 , V16 ,H COMPUTE AND RECORD CLASS MEAN CCT 

87 ASSIGN 3-4*, 1 

88 LOOP 5, ASGU 

89 SAVEVALUE 302,V32,H TOTAL STUDENTS LOST TO ATTRITION 

90 .SAVEVALUE 303,V?7,H ATTRITION RATE 

91 SAVEVALUE 293-294 , VI B ,H QUOTA FOR 76P20 PERSONNEL 

92 SAVEVALUE 1-20, 0,H 

♦ ♦ ♦ ♦ ♦ * NOTICE 

♦ NOTE XH5 AND XH6 DEFINE MINIMUM AND MAXIMUM CLASS SIZES 

93 SAVEVALUE 5,35,H DETERMINE MIN CLASS SIZE 

94 SAVEVALUE 6,45,H DETERMINE MAX CLASS SIZE 

95 LOGICS 13 SFTS CLASS SIZE TO GE 35 AND LF 45 

96 LOGICS 64 PERMITS GRAOS TO BE SENT TO FIELD DURING SUMMER 

97 LOGICS 65 PERMITS UNIFORM ASSIGNMENT TO FIELD 

♦ REMOVE LS66 CARD BELOW IF WANT TO ASSIGN GRAOS TO FIELD MON THRU FRI 

98 LOGICS 66 PERMITS GRADS TO RE ASSIGNED ON ^^RIHAYS ONLY 
♦♦♦*♦♦ NOTE BELOW 

♦ X % % t % % % tt%t%iitili3(i%% % % t t t %NOTE BELOW 

♦ PART OF PROGRAM TO RECORD NUMBER OF G'^ADS TO FIFLO EACH MONTH 

99 SAVEVALUF 20,83,H 

100 SAVEVALUE 21, 115, H 

101 SAVEVALUE 22, 145, H 

102 SAVEVALUE 23, 176, H 
IQ3 SAVEVALUE 24,208, H 

104 SAVEVALUE 25, 236, H 

105 SAVEVALUE 26, 267, H 

106 SAVEVALUE 27,297, H 

107 SAVEVALUE 28,329, H 

108 SAVEVALUE 29,359, H 

109 SAVEVALUE 30, 390, H 

110 SAVEVALUE 31 , 455, H 
HI SAVEVALUE 32-55,0, H 

♦ SSSSSSS $SS$SSSiS SSSSSSSS SSSSSSSSS SSSSSi 

112 TRANSFER ,ASGN1 

113 TES4 TEST E C1,XH*3,ASG1 

114 ASSIGN 3*,1 

115 ASSIGN 1,1 CLASS IS DAY CLASS 

116 ASSIGN 10,13 

117 LOGICS 2 

118 ADVANCE 1 ENTER ON A MONDAY HOLIDAY EXIT ON A TUESDAY 
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61 



1 1 o 




1 on 1 r D 
u uv> 1 U R 


c 


t 9t\ 

I cU 




LOGICS 


1 






TRANSFER 


c qd n a c c 1 o 

bn^fLLAbbt IV 






TRANSFER 


f Al^ V 1 


1 91 


CLASS 


ASSIGN 






♦ THIS 


SBR CREATES 






♦ COKPLET ION TIHF 




1 9A. 




T c c T r 


f U f I K A 019 


1 9 C% 

I C 9 




^ J AVp VALUr 




1 9A 
L CO 




MCAiiCl/AI IlC 

njAVtVALUr 


AA if a R 7 Lt 


19 7 




C A i/C 1/A 1 1 1 C 


m R DO LI CTlinClUTC CTADTfKlP TOAIMfliir^ TrtDAV 


1 9 Q 




CAiiCiiAl IlC 
J A V C VALUr 


o in*. 1 LI 


1 90 




C A ii C liA ■ 1 1 C 
^ A VC VA L.U C 


VLlin li19 U MU AKin OriLf MC Cno PI(^CC /TT r>ATA 

AnlUfVlc fM "in A viU K IJ VI lb rUH LuKbb 'JAiA 


1 m 




A C C f ftKt 


r> li9A riCTCUyiKlCC MilkiDCD flC Of CTIIflCKlTC 

WfVcO UtltKTl'>ltb '^UHdC*^ ijr K| bfUi'CNIb 


in 






D o 


1 19 






CKl 1 
7 f r M I 






%|CAV/Ci/AI lie 


*HfV*9f*lUf *n fH 


1 1^ 




n a A V C V AL U t 


WAR 1/9 1 u f n II au rrx nf qto i ni it i nM 


i 5 V 




A C C f ClKl 


I n ^ . 1 


1 1A 




M Q AU F U Al 1 1 C 
n jAV C V ALU C 


fV*9f*li;t* *tr1. 


i 7 r 




J A VC VA LU r 


im^.DA.M NIIMAPD nP QTIIHCMTQ PKlTPDIKin TflllD^P 


1 m 




J A V t V ALU t 


DO. U MtlMRPR nP ^TtinPKlTQ PMTPOtKin TnilUQP 


1 10 






A a AC(^R . R 


1 




ACQ! /* M 

A 5 5 1 U^ 


9 P Ki 9 


1 A 1 




A C C f n.M 

A b b 1 U'>l 




1 A.9 




MCAl/CV/AI lie 
b AV r V ALU t 


t/AR m Ol LI Ir^AI of /T f* T nffCTDfOilTff n Kl 






CDI 1 T 


AO ACrR R 
*V f A b u9 f f 9 


1 


TD AkI R 


T O AMQC Co 
1 K Al>l jr PK 


CDO-TI riAr* 9rt 

bnKf ILUAUf/U 


I H9 




T O AlU CC Cu 
I K AN jP CH 


D 1 a 1 


1 

L HO 


ri riA n 

t L UA IJ 


A J J 1 ^fri 


in PM1 DPOrCKlT HP QTlinPMTC AR^PMT 








* * 4( NDTP RPI flu 




* THIS 


bUR ''lAKtS 


HAflV UCAn AMr> AClCPMTPP milKiT PnD TUAIKJIKIC. IHAD QP DflD T 
IJAILT MCAU AfNU ADbCiMiCC LUUiM i rim IKA1'>I1<NU L'JAU t^C KliU 1 


1 A.7 




vjATp L5 


1 ACTA 
1 t A J O 


1 




A C C 1 f* kl 

A bb 1 


1 Din nniini P^ ar^Pmtpp patP rm I nuiMri Mm fDAvQ 
lU^fKlu U uu ''L Co AnjcrMirrc f\/4ic ruuL. uh into rnji.i'^*»Tj 


1 




L OGI CR 


1 


1 Rfk 


A SOS 


A C C 1 P kl 

A b b 1 (>N 


1 n - 9 
.lore 


t l« 1 




A C C f HI 

A bb 1 


1 1 - 


1 i« 9 




A S S I GN 


% 19 


1 d 
I 53 




A S S 1 GM 


19 A 


1 ^H 


ASG7 


'* bbl ON 


1 A ^ 1 


ICC 
199 




A SS IGN 


11 9 

1 1 ff £ 


1 5o 


A SG8 


A c c f r* ki 
AbbiGN 


1 R A 
1 9 f H 


1 C 9 




A C C t M 

A bb 1 GN 


1 Tl ^ 1 

li* » 1 


1 RQ 
1 90 


ASG9 


A c c f Hi 
A bbl GN 


1 O f V o 


ICO 




A C C I flKI 

Abb lurM 


IT Vi 9 

1 7 f V f . 


1 oU 




SAVEVALUE 


iriAA- Q17.U AAQPMTCCQ TufQ HAV 
.JUn^^^frlrfn AubC>MlCCb Irflb UAT 


1 iL. 1 




SAV^VALUE 


9nR* D1A U rriTAI QTIinPKlTC fM TOAfMIMT 


1 62 




HSAVEVALUE 


AA^ i/*R R Al7 LI 

*H*'fV^9f9f»l r fH 


1 JL 1 




MSAVEVALUE 




I OH 




HSAVEVALUF 


*A^ 1/AR A19 ^1A LI 


1 iL. R 

I o5 




MSAVEVALUE 


*A^ 1/AR A1A A1A kJ 


1 

1 OO 




ASSIGN 


11^1 L.^ . 1 
13 1 t 1 


167 




LOOP 


l5vASG9 


168 




LOOP 


11 vASGS 


169 




LOOP 


18«ASG7 


170 




TABULATE 


3 DAILY ABSENTEE RATE 


171 




SAVEVALUE 
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62 



1 72 




TRANSFER 


P»20,l 


173 


ASG5 


ASSIGN 


2,FN«2 








♦ ♦ ♦ ♦ NOTE BELOW 




♦ THI S 


PART SIMULATES STUDENT FLOW THROUGH 76P20 COURSE 


I 74 




ASSIGN 


5f P2 


1 75 




A SSIGN 


3fV13 CODE FOR ANNEX AND XH TO RECORD CLASS CCT 


I 76 




ASSIGN 


4 f PI 


177 




ASSI GN 


44- f 4 


1 7fl 




A SSI GN 


lfV17 CODE FOR STORAGE NUMBERS 


1 79 




ASSI GN 


HfV33 ANNCA A CCI 


190 




ASS IGN 


5-fP4 


1 81 




ASSI GN 


4-f 1 


1 




PRIORI TY 


0 


1 T 5 




ENTER 


V 10 


1 ^^t- 




T C C T C 

TEST E 


BVlZfltrNT/ AV SHJDENl 


1 o'> 




ENTER 


? 1 AV STLJRA(>c 


1 OO 


t NT 1 


ENTF R 


V 1 1 


1 nf 




JOIN 


V 1 4 


1 OO 




I RAN 5r cR 


• □Oil f f rmb3 


1 99 


A0V2 


ADVANC c 


1 


1 90 




TRANSr rR 


• 002 f f HMS3 


191 




GA It L 5 


o f bA ice 


1 9^ 




A n ii A Mf* c 

A UVANL b 


1 CMTCO riM A CATttDHAV CVIT OKI ClIKinAV 


19 5 




TRANbr cR 


• OOZ f f nW 53 


1 94 




T K AN S r fc R 


f ADV2 


IOC 

1 




E NTE R 


22 r I 5 I 'JK Ab fc 


I 9o 




Ta AMCC cn 

1 R ANSr cR 


f cNl 1 


1 9 r 


HMS3 


MSAVfc VALUE 


XH f V*X Ho f 4 f 1 f H KfcCUKIJ MUlJfcNTS LUbl lU A 1 i K I i 1 UN 


1 98 


LR AV 1 


L F AVE 


V 1 0 


1 99 




TEST E 


BVl2flffLEAV3 AV STUDENT 


200 




L EAVF 


21 AVSTOR Alir 


?0 1 


L6 AV4 


LEAVE 


VI 1 


202 




REMOVE 


V14 


201 




TERMINATE 




2 04 


LF A V3 


L E AVE 


22 PI STUKAGE 


?05 




TRANSF ER 


,LEAV4 


206 


GATF2 


GATE LR 


2 f ADV2 


207 




LOOP 


4 f GA TE3 


2 09 




EXAM INE 


4ffEXAMl STUDENTS COMPLrTino ANNEX D 


?09 




SAVE VALUE 


V15*'fP2fH RECORD TOTAL CCT THIS CLASS 


? 10 




A SSIGN 


4f VI 5 


211 




ASSIGN 


44-f80 XH FOW MH<I AND ROW 41 OF CLASS START 


212 




MSAVE VALUE 


Vn 4> 9 V9 f 3 f 1 f H TOTAL GRAOUAThS FROM THIS CLASS 


?1 3 




M5AV rVALUc 


XHT+'fV^XHBf iZf IfH 


214 




SAVE VALUE 


?92*»l»" IDIAL STUUfcNIS GKAUUAIfcU 


215 




TE ST E 


BVlZflfTAol STUDYING UNOcR Ay ^UUr 


216 




T ABUL A Tt 


1 CC ' UNUtR AV MOnt 


217 




C A L/C U A 1 1 1 C 

b A vr V ALU t 




218 




TRANSFER 


,LEAV1 


219 


TABl 


TABULATE 


2 CCT UNDER PI MODE 


220 




SAVE VALtiE 


277*. l.H PI GRADUATES 


^ ^ 1 




TRANSFER 


fLEAVl 


222 


GATE3 


GATE LS 


3,ADV2 XM4S HOLIDAYS START TOMORROW 


223 




ADVANCE 


16 


224 




TRANSFER 


.0^2».HMS3 


225 




TRANSFER 


, ADV2 


226 


FXAMl 


EXAMINE 


lt,EXAM2 STUDENTS COMPLETING ANNEX A 



ERIC 



63 



227 


ASSIGN 


4vVt4 


ANNEX B OCT 


2^f^ 


AGN4 ASSIGN 


5-tP4 




229 


leav? leave 


VI 1 




2)0 


RENOVe 


VI4 




231 


ASSIGN 






232 


ASSIGN 


B^tlOOO 




233 


TRANSFER 


tEWTI 




234 


FXAM? EXANINE 


2* »ASGIO 


STUOFNTS Cn^PLETING ANNEX i 


23S 


ASSIGN 


4,V35 


ANNEX r OCT 


236 


TRANSf=E« 


»AGN4 




?37 


ASGIO ASSIGN 


4,P5 


ANNEX 0 COT 


23B 


TRANSFER 


«LEAV2 






» THIS IS END OF 


PROGRAM FOR 


76P20 STUDENTS 




♦ START OF PROGRAN TO EVALUATE FOLLOK-ON COURSE ASSIGNNENT POLICIES 


?39 


ASGNI ASSIGN 


l-?*l 




240 


ASSIGN 


3-4tl4 




?4l 


ASSIGN 


4*tl 




24? 


ASSIGN 


5»NH»1I«3» 


12> 


243 


ASSIGN 


7t0 




244 


ASSIGN 


6t 15 




245 


ASSIGN 


41 ,6 


fO^ CLASS START DATA 




* I t t X 


XXX XX 


tXXtXXXXX t X X X % XHOTE BEL' 




♦PART OF PROGRAM 


TO RECORO NU^fBER OF :;rA0S TO FIELO EACH ^NTH 


246 


ASSIGN 


46t20 




247 


ASSIGN 


47.3? 


XH 10 FOR RECORDING GRAOS PER «1(!NTH 










248 


GATE LR 


60«GATE^ 


WORKING ON POLICY 1 




« %%%%%%% 




(SfcSSSiS SSSS&SSSS SSSISS 


2 49 


GATE l» 


69,ASG13 


FOR RUNNING POLICY 1 TWICE 








(Sisssis sss$sssst issssi 


250 


ASSIGN 


34,37 






ASNI ASSIGN 


7*, I 




252 


I OGICR 


♦? 




253 


LOOP 


6»ASN| 




2 54 


ASSIGN 


7*168 


CLASS OROFR AND Sl/E 


2 55 


ASSIGN 


35* »l 


XH n FOR WAIT TINE 


2 56 


GATE LS 


60, TRFRI 


NOT '.FORKING ON POLICY «| 


257 


ASSIGN 


7*,l 




258 


TRFRI TRANSFER 


SBRtSTART, 


2B 


2 59 


ASfN2 ASSIGN 


3-4*,l 


J>3 IS NONOAY P4 IS T-JFSDAY 


^60 


TRANSFER 


S0R»FIND»27 


261 


TRANSFFR 


SRRtGRAOSt 


26 


262 


TRANSFER 


SBRtSTARTt 


78 


263 


ASSIGN 


3-4*. 1 


P3 IS TUESDAY P4 IS MEONESOAY 


264 


TRANSFER 


SBRtFIN0«27 


?6S 


TEST E 


MH»2l»^tll 


• l8S,TtlFR2 IS TOWRRQW 4TH OF JULY 


266 


ASSIGN 


5^«HH*lt*3 


tl(2l 


?47 


SAVEVALUE 


♦35*.P5,H 




26B 


TRANSFER 


»ASGN2 






* %%%%%%% 






269 


ASGI3 ASSIGN 


34*44 


FOR RUNNING POLICY 1 TWICE 


270 


ASSIGN 


41«»| 


FOR (RUNNING POLICY 1 TWICE 


271 


ASSIGN 


47.44 


ID OF XH FOR GRADS IN POLICY IF 


272 


TRANSFER 


»ASNI 


FOR RUNNING POLICY 1 TWICE 




* %%%%%%% 






273 


TRFR2 TRANSFER 


SBR«GRAOS» 


26 


2 74 


TRANSFER 


SBRtSTARTt 


28 



64 



275 ASGN2 ASSIGN 3*4* , 1 P3 IS WEONESOAY P4 IS THURSDAY 

276 TRANSFER SRRfFlND,27 

277 TEST E MH*2 ( ♦A , II , 328 ♦ G AT 1 3 TOMORROW IS THANKSGIVING 
?78 ASSIGN S*,MH*l( ♦3, 12 ) 

279 SAVEVALUE ♦35*,P5,H 

280 TRANSFER «ASGN3 

281 GATI3 GATE LR 61,GAT15 NOT WORKING ON POLICY 3 

282 TRFP3 TRANSFER SBR,GRA0Sf?6 

♦ ssssssi $$$$$$$$$ Siississ ssfssi 

283 LOGICS 63 PERMITS GRADS TO FIELD ON THURSDAY 

284 TRANSFER S6M9START«2S 

285 LOGICR 63 PFRMITS GRAOS Tl FIELD ON THURSDAY 

♦ ssissss $$$$$$$>$ $$$$$$$$ 

286 ASGN3 ASSIGN 3-4* , 1 P3 IS THURSDAY P^ IS FRIDAY 

287 TRANSFER SBR,FIN0,?7 

288 LOGICS 6 

289 TRANSFER SBRfGRA0S,26 

290 TRANSFER fTRFRl 

291 GAri5 GATE LS 7,LOGI5 QMS SCHFDULE IS COMPLETED 

292 TRANSFER ,TRFR1 

293 L0GI5 LOGIC S 62 

♦LS6? SET IF ON POL. 3fOMS SCHEO. NOT COMPLFTFOt AND TOMORROW IS THURS 
♦QMS SCHEDULE HAS NO CLASS STARTS ON THURS — SEND STUDENTS TO PIELD 

294 TRANSFER SBR,GRA0s,?6 

295 TRANSFER ♦ASGN3 

296 GATE4 GATE LR 61,ASG2 WORKING ON POLICY ? 

297 ASSIGN J4,44 

298 ASSIGN 4l*fl CLASS START MH U FOR 2N0 POLICY 

299 TRANSFER fASNl 

300 ASG? ASSIGN 34,50 MH Ct)L, FOR 76P20S TO FiFLO 

301 ASSIGN 414,2 

302 TRANSFER ,ASN1 

♦ ♦ ♦ * ♦ ♦ * NOTICE 

♦ THIS SBR CONTOLS THF ASSIGNMENT UF THE GRADUATFS TO CLASSES IN ONE 

♦ OF THE FOLLOW-ON COURSES 

303 START GATE LR 10,TST2 ALL COURSES QUOTAS NOT FILLED 

304 GATE LR 60,GATe5 WORKING ON POLICY 1 

305 TSTl TEST GF P5,XHS,TST2 MORE GRADS AVAILABLE THAN M!N CLASS 

306 TEST G P5,XH6,ASN? MQRE GRAOS AVAILABLE THAN MAX CLASS 

307 ASSIGN 6,XH6 

308 ASN3 ASSIGN 74,1 

♦ LOG 7 IS SET WHEN SCHEDULE FOR IST 106 CLASSES IS COMPLETED 

309 GATE LR 7,TST3 

-310 GATE LR 8,ASN4 NONE OF COURSE QUOTAS FILLED 

311 ASSIGN 8,V28 COURSE ID NUMBER 

312 TST4 TEST GE P7,274,TRA1 

313 LOGICS 7 

314 TRAI TRANSFER SBR,CnRSF,3a 

315 TEST GE P14,150,TRA4 

♦ THIS PART OF SBR NOT USED UNTIL REMAINING QUOTA LESS CLASS(P14| TO BE 

♦ ASSIGNED IS LESS THAN ? 50 

316 HMSA2 HSAVEVALUE »2* , ♦4 , ♦q,* <S ,H RECORO ASSIGNMENT OF CLASS 

317 TRANSFER SBR,N0CLA,45 RECORDS NUMBER OF CLASSES STARTED 

318 ASSIGN 5-,P6 

319 SAVEVALUE ♦12-,P6,H 

320 TEST E XH*12,0,TST1 IS QUOYA FOR THIS COURSE FILLED 

321 LOGICS 8 



ERIC 



65 



32? LOGICS ♦fl 

323 TEST 6 BVllfl,TSTl ALL COURSE QUOTAS FILLED 

3?^ LOGICS 10 

325 TPANSFEW ,TST? 

♦ NOTICE- 

♦ THIS S9R RECORDS BY OATE THE NUMBER GF CLASSES STARTEO EACH COURSE 

326 NUCLA ASSIGN ^2*fl COUNTS CLASSES AND HH ROWS 

327 ASSIGN ^ 3 , MH*2 f , U JULIAN DATE 

3?3 TEST NF P^3fP^^fASG^ IS THIS A NEW DATE FROM PREVIOUS ONE 

3?9 MSAVEVALUP I t ♦42 , 1 t ♦ ^ 3 , H JULIAN DATE OF CLASS START 

330 HMSA5 MSAVEVALUF ^4 1 ♦ , ♦42 t V3 9, I 000 , H 

331 MSAVFVALUP ^4 1* , 12S ,V39 i 1 1 H TOTAL CLASSES STARTFO 
n2 GATE LS 61,GAT2l WORKING ON POLICY 3 

333 GATE LS 7,ASG15 

334 ASr.17 ASSIGN 13, P6 

335 HMSA6 MSAVEVALUE ^4 1* ,*42 , V 39 , * 1 3 , H 

336 MSAVEVALUE ♦41 ♦ , I 24 , V39 , * 1 3 , H 

337 ASGI^ ASSIGN 44, P4^ 

338 TRANSFER P,45,l 

339 ASG15 ASSIGN 13, P5 

340 TRANSFEQ ,MmsA6 

341 GAT21 GATE LR 60,ASG15 WORKING ON POLICY I 

342 TRANSFER ,ASG17 

343 ASG4 ASSIGN 42- , 1 RECORD 2Nn CLASS STARTED SAME DATE 

344 TRANSFFR ,HMSAS 

345 G\TFS GATE LR 6l,GAT3 WORKING ON POLiCY 2 

346 TSTFl TEST GF P5,V36,TST? ENOUGH GRAOS TO START CLASS 

347 TRANSFER SBR, SINTO, 1 9 

348 GATF LS 10,TSTEl ALL COURSE OUOT'VS FILLFO 

349 GATE7 GATE LR 9 , F I NO 

350 TRANSFFR ,TST7 
*♦♦♦♦♦* NOTICE 

♦ THIS PART OF THE PRHGHAM IS USEO ONLY UNDER POLICY H 3 

351 GAT3 GATE LR 7,TES5 QMS SCHEDULE NOT COMPLETED 

♦ THIS PART WHEN QMS SCHEDULE HAS NO BEEN COMPLETED 

352 TES7 TEST E MH^2 ( *4 , 1 ) , XH^V3 7 , TS T ? IS CLASS TO START TOMORROW 

353 TES13 TEST GF P5,V36,TFSR ENOUGH GRAOS TO START CLASS 

354 TRANSFER SBR • S INTO, I <^ 

355 GATE LS 10,GAT16 

356 TRANSFER ,GATE7 

357 GAT16 GATE LS 7, TFS7 
35R TRANSFER ,TSr2 

359 TESP TEST GE P5,20,TES9 ENOUGH FOR MfN. SI/E CLASS 

360 LOGICS 57 

3*11 TRANSFER SBR, SINTO, 19 

36? GATE LS 7, LOGS? 

^63 TRANSFER ,TES10 

364 LOGS? LOGIC R 57 

365 TRANSFER ,TFS7 

366 TFS9 TEST L P7,274,L0GS1 QMS SCHEDULE NOT COMPLETED 

367 ASSIGN 7* , 1 

368 TRANSFER ,GAT3 

369 LOGSl LOGIC S 7 
3T0 LOGICS 57 
371 TRANSFER ,TST2 

• 372 TES5 TEST NE BV11,1,GATE7 ALL COURSE QUOTAS NOT FILLED 

♦ THIS PART WHEN QMS SCHEDULE IS COMPLETED OR SCHEDULE CLASS SIZE CAN 



er|c " 



♦ NOT OE MET 



37^ TESIO TEST GE P5,20fTST2 

37^ TES6 TEST LE Pfl,^,AGN5 

375 ASSIGN 8*fl 

376 TRANSFER tOATlO 

377 AGNS ASSIGN B,l 
379 GATIO GATE L^l *B,.TES6 

379 TEST LE PStASfAGNfS 

380 ASSIGN 6,P5 

381 TRER6 TRANSFER SBRfCORS6t30 
392 TEST L Pf» , XH*12 , AGN8 
3B3 TFST L Pl<r,20fHMSA3 

ASSIGN 16, P6 

395 ASSrGN 16-, 20 

396 ASSIGN 15,20 

397 ASSIGN 15-,P14 

389 TEST OE P16fP15,LnG9 

389 viSlGN 6-,Pl5 

390 TRANSFER ,HMSA3 

391 AGN6 ASSIGN 6,45 

392 TRANSFER ,TRFR6 

393 1009 LOGIC S ♦B 

394 TEST E BVll ,l,Lnr,S3 

395 LOGICR ♦B 
39^ TRANSFER ,TST? 
397 LnGS3 LOGIC R ♦B 
399 TRANSFER ,TFS6 

399 AGNB ASSIGN 6,XH*l? 

400 HMSA3 MSAVEVALUE ♦2 ♦ , ♦4, ♦ Q, #6 , H ASSIGN TO COURSE 

401 TRANSFER SBH,N0CLA,45 

402 SAVEVALUF ♦12-,P6,H 

403 ASSIGN 5-,P6 

404 TEST LE XH* 1 2 1 0 , TE S 1 2 

405 LOGICS fl 

406 LOGICS ♦B 

407 TES12 TEST B BVllfl»GATl7 
409 LOGICS 10 

409 TRANSFER tGATE? 

410 GAT17 GATE LH 11 ,TES15 

411 ASSIGN 3B,V?0 

412 LOGICS 11 

413 TFSIS TEST E P3fl,V20,LnGl 

414 ASSIGN 39*, 1 

415 TEST GE P39,4,TES10 

416 ASSIGN 39,0 

417 LOGICR n 
41B TRANSFER ,TST2 

419 LOOl LOGIC R I 1 

420 ASSIGN 39t0 

421 TRANSFER , TESIO 

♦ FNO OF POLICY «3 ONLY PART OF PROGRAM 

422 ASN2 ASSIGN 6 , P5 

423 TRANSFER fASN3 

424 TST3 TEST LE Pflt4,ASN5 

425 ASSIGN B*fl 

426 GATl GATE LS BfTRAl 

427 GAT? GATE LR ♦9,TST3 



ERIC 



6-f 



42 a 




TRANSFER 


,TRA1 




ASNS 


ASSIGN 


B, 1 


410 




TRANSFER 


tGATl 


411 


ASN4 


ASSIGN 


^^fV28 COURSE ID NIJMRFR 


4 3? 




GATE LS 


♦a,TST4 QUOTA FOR THIS COURSE IS FILLED 


431 




ASSIGN 


7*,1 


434 




TEST GE 


P7,274,ASN4 


43S 




LOGICS 


7 


43f» 




TEST E 


P7,274,TST^ 


437 




ASSIGN 


8tV2fl COURSE 10 NUMBER 


41B 




TRANSFER 


fGAT2 


439 


TK A4 


TRANSFER 


SBR,CAFIL,?7 


440 




GATE LS 


12, ASN13 


441 




LOGICR 


12 


442 




TRANSFER 


,HMSA2 


443 


CAFft 


GATE LS 


13,GAT16 IS CLASS SIZE GE35 L LE45 



* * t t i % X X XZZlXXttZZX t % X X % XNnjE INFLOW" 

* THIS SBR «)ETERMINES IF CLASS CAN ASSIGNEO TO COURSE 

* CLASS WILL NOT BE ASSIGNEO IP THF QUOTA WHICH WOULO REMAIN WOULD 

* NOT BE DIVISI«^LE BY ANY NUMBER i^ETWEEN 35 ANO 45 



444 




TEST E 


BV1,1,TEST? 


REMAINING QUOTA GF 140 € LF 


149 


44^ 




ASSIGN 


15,V25 






44*1 




TEST 3 


P6,P1S,L0GI? 


CAN MAX CLASS SI/F BE ASSIGNEO 


447 




ASSIGN 


6,P15 






448 


•.0G12 


LOGIC S 


12 TLASS CAN BE STARTED 




44Q 


TR A5 


TRANSFFR 


Pr27,l 






450 


GATIH 


GATE LS 


14,ASN20 IS 


CLASS SIZE OE30 f. LE45 OR ;iF?5 


f. LE45 


4Sl 




TRANSFFR 


,TFST6 






4S? 


TFST? 


TEST P 


BV2,1 ,TEST3 


REMAINING QUOTA OF 136 C LT 


1 1^ 


453 




ASSIGN 


15»140 






4 54 


ASN12 


ASSIGN 


15-,P14 






4S5 




ASSIGN 


I69P6 






4S*) 




ASSIGN 


16-f XH5 


XH5 IS MIN CLASS SIZF 




4S7 




TEST GF 


P16,P1S, T»AS 








♦ RFOUCES CLASS 


SIZE rn ASSURE 


REMAINING QUOTA CAN BE MET 




458 




ASSIGN 


6- , P 1 S 






4 5P 




TRANSFER 


,L0G12 






4 60 


TEST^ 


TEST E 


BV3,1 ,TEST4 


REMAINING QUOTA GE 105 


r. LF M5 


461 




TRANSPER 


f LnGl2 






462 


TFST4 


TEST E 


BV4,1 ,TEST5 


REMAINING QUOTA GE Ql L 


LF 104 


463 




ASSIGN 


15,105 






464 




TRANSFER 


,ASN12 






<»6S 


TESTS 


TEST P 


8V5, 1 ,TEST6 


REMAINING QUOTA GF 70 C 


LE 90 


466 




TRANSFER 


,L0G12 






467 


TCST6 


TEST E 


BV6, l.TFSTfl 






463 




ASSIGN 


1S,V24 






469 




TRANSFFR 


»ASN12 






470 


TEST8 


TEST E 


BV8, 1 ,TE STQ 


REMAINING QUOTA GE XH5 LF 


XH6 


471 




TRANSFFR 


JL0G12 






4 72 


TEST9 


TEST E 


BV9, 1»ASN20 






4 73 




ASSIGN 


1 5,XH5 


XHS IS MIN CLASS SIZE 




4 74 




TRANSFFR 


,ASN12 






4 7S 


ASN20 


ASSIGN 


15,XH«12 






4 76 




TEST F 


BVIO, 1» ASN2^ 






477 




TEST G 


P6,P15, TRA5 






478 




ASSIGN 


A»P15 






479 




TRANSFER 


,L0G12 







ERIC 



^ AO 


ASN?l 


ASSIGN 


69, (SQ FRRf)-< STOP 






TERMINATF 


I 


^ A 9 




ASSIGN 


30, pa 




♦ CLASS 


NOT ASSIGNED TO NFXT SCHEO'JLED CHURSF 




* RE FILLED ^ITH 


ft Acccc r\c "i c T r\ / u CTiinrrMTC 
LuftbbtS Ur TU SiUi'tiNTi 






LOGICS 




^ A^ 




TRANSFFR 


CQD MCVY 


A A(« 




GATE LS 


& C T C T O 


*• DO 




LOGICR 


T O 


^ ft7 
•t o » 




TEST E 


rci , 1 , L IJl>n 


^ A A 
•♦on 


Ln05 


LOGIC R 


» 1U 


A AQ 




TRANSFER 


,TST? 




Ln06 


LOGIC R 


♦ 19 


1 

•♦ ' I 




TRANSFER 


,LQG5 


^92 


TSrq 


TEST E 


P?1,?,L(1G^< 




♦ If^ P?l E 2 AN!) 


P20 G PIC) CniJWSf^S HAVF SAMF 


493 




TEST G 


P20,Pl'5,LnG7 






ASSIGN 


?o-,pn 


495 




ASSIGN 


?4,P20 ?N0 ClIURSf- I 1) 


4 9IS 




ASS ION 


25, PB i^O COURSE !0 



♦ TM^ PREVIOUS COURSE CCXJLO NUT HAVF CLASS ASSIGNTO FOR ^FMMNlNG 3U0T A 
♦Cnuin NOT RF FILLED WITH CLASSES JF 3S m STljOFNTS 



49 7 




LOGICS 


♦ a 


4 9R 




T^*v^MSF£R 


SaR,NFXT,^?'? 


49Q 




LOG? t.R 


♦ 24 


SCO 




LOGICR 


♦ 75 


501 




GATE LS 


56, TSTIO 


502 




LOGICR 


56 


5 03 




TEST F 


p?l , 1 ,LnGf> 


504 




TRANSFt-' 


,LnG5 


505 


LOG? 


LOGIC H 


♦ 19 


506 




TRANSFr ^ 


,L0G8 


507 


logb 


LOGIC R 


♦ 30 


50B 




TRANSFf A 


,T»Al ASSP^N CLASS TH COUPSF IN 


509 


TSTIO 


TFST F 


P21 ,2,LnGR 


510 




TEST G 


P20,P19, L0G7 


511 




ASSIGN 


20-,P19 


512 




ASSIGN 


19 ,P20 4TH C-^UHSF 1 0 


511 




TRANSFFR 


,L0G7 


514 


TST? 


TEST G 


P5,0,TRA? 


515 




GATE LR 


9,TRA? QIJJTA PflP 76^70 NOT PIlLrD 


516 




TRANSFER 


SBR,FTtL0,3l STNt) H) ffPLi) AND RFCOOD WAIT J \ 


517 


TO ^? 


TRANSFER 


P,28, I 


518 


SI NTH 


ASSIGN 


6,P5 




♦ THIS 


SB« IS USED ONLY UNOEP P1L!Cy ? AN.) ^ 




♦ USfO 


UNDER POLICY 3 ONLY UNTIL IJ^S SCHfDijI t IS '^OMOLETeO 


519 




GATE LR 


57,AGN7 


520 




ASSIGN 


5, V36 


521 


AGN7 


ASSIGN 


a,V2R 


522 




TRANSFER 


SBR, CORSE, 30 


523 




GATE LR 


57,TFS14 


524 


HMSA4 


MSAVEVALUF 


♦ 2*-,^4,^9,^5,H 


525 




TRANSFER 


S8R,N0CLA,45 .<ccn4DS NUMHFd IF CLASSES STA^TFO 


526 




SAVFVALUF 


♦12-, ^5, H 


527 




ASSIGN 


6-,P5 


528 




ASSIGN 


5,P6 


529 




TEST LE 


XH^12,0,TSTF7 



ERIC 



69 



530 




LOGICS 


a 


531 




LOGICS 


♦8 


532 


ISIE2 


TEST L 


P7f 274,GAT12 


533 




ASSIGN 


7*,1 


534 


TRA7 


TRANSf=ER 


Pf 19,1 


5^5 


TFS14 


TEST L 


P14,20,HMSA4 


536 




TEST GE 


V40,20,TSTF2 


537 




ASSIGN 


5f V40 


538 




TRANSFER 


9HMSA4 


539 


GAT12 


GATE LS 


61 »L0G13 


540 




TEST NE 


BVUt ltL0G13 


541 




LOGICS 


7 


542 




LOGICS 


57 


543 




TRANSFER 


»TRA7 


544 


LnG13 


LOGIC S 


10 


545 




GATE LR 


9, FIND 


546 




TRANSFER 


,TRA7 


547 


CORSE 


GATf LR 


l»GfliT4 


54 B 




TEST E 


P8f If GAT4 


549 




ASSIGN 


9t32 


550 




ASSIGN 


10938 


551 




ASSIGN 


11 tU 


552 




ASSIGN 


12-13,281 


553 




ASSIGN 


21,45 


554 


ASNB 


ASSIGN 


14,XH*12 


555 




ASSIGN 


14-, P6 


556 




ASSIGN 


13*, 5 


557 




GATE LR 


60,GATE9 






%%%%%%%%% 


558 




GATE LS 


69,TRA9 F 


559 




ASSIGN 


9,P10 F( 




* %%%%%%% 


%%%%%%%%% 


560 


THA9 


TRANSFER 


P,30,l 


561 


GAT?9 


GATE tR 


61 ,ASG3 


562 




ASSIGN 


9,P10 


563 




TRANSFER 


,TRA9 


564 


ASG3 


ASSIGN 


9,P21 


565 




TRANSFER 


,TRA9 


566 


GAT4 


GATE uR 


2,GAT5 


567 




TEST E 


P8,2,GAT5 


568 




ASSIGN 


9,33 


569 




ASSIGN 


10,39 


570 




ASSIGN 


21,46 


571 




ASSIGN 


11,20 


572 




ASSIGN 


12-13,282 


573 




TRANSFER 


, ASN8 


5 74 


GAT5 


GATE LR 


3,GAT6 


575 




TEST E 


P8,3,GAT6 


5 76 




ASSIGN 


9,34 


577 




ASSIGN 


10,40 


57B 




ASSIGN 


21,47 


579 




ASSIGN 


11,29 


5 80 




ASSIGN 


12-13,283 


581 




TRANSFER 


,ASN8 


5 82 


GAT6 


GATE LR 


4,GAT7 


583 




TEST E 


P8,4,GAT7 


584 




ASSIGN 


9,35 



WORKING ON POLICY 3 

ALL COURSE QUOTAS NOT FILLED 



WORKING ON POL ICY 1 
$$$S$$$$ $$$$$$$$$ 

RUNNING POLICY 1 TWICE 
RUNNING POLICY 1 TWICE 

s$s»$s$$ s$i$$$$s$ 

WORKING ON POL ICY 2 



MH coin* IN POL rCY 3 



ERLC 



70 



5B5 




ASSIGN 


10f42 


5 86 




ASSIGN 


21f 48 


5 87 




ASSIGN 


lit 38 


5 88 




ASSIGN 


12-13,234 


5 89 




TRANSFER 


, ASN8 


590 


GAT7 


GATE LR 


5,ASN9 


591 




TEST E 


PR,5,ASN9 


592 




ASSIGN 


9,36 


5 91 




ASSIGN 


10,43 


594 
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Follow-On Class Schedule Developed Under Policy 1D' 



OATA TA8LEG ON FILLQW-CIN COURS? CLASSES 
CILU'^N OEF INITIONS 

CELL EnT^IES under CGLS. 2-b IDENTIFY TrtE NUMBE-l CLiSSfS STA^TCO iNR THF NU^*i5^< QF STUDENTS IN THE CLASSfS 

THE FIRST DIGIT t XOOO ) INDICATES The NUMBER OF CLASSES 

THE LAST TWO DIGITS iOOUt) INDICATE THE NUMBER OF '>TUD?NTS 

COL. I JULIAN DATfc CLASSES STARTED 

Cai.2 7bJi?0 C3URSE CLASSES S T ART E D /NUM3 P <l If STUDENTS 

COL. J 76R20 CQURSe CLASSES 5 T AR T E D /NUMB E CP ST'JDCNTS 

COL.* 7bS20 COURSE CLASSES S T A P T E D / NUMfl E ^ OF STUDENTS 

COL. 5 7bT20 CTU^SE CLASSES S T AR T E 0 / NUM8 E R OF STUDENTS 

COL. 6 7blJ20 COURSE CLASSES S T AR T E 0 / NUMR E '-t OF ST'JOENTS 

ROW 124 HENTIFIES TME TOTAL NJItib-* 3F STUDENTS ASSIGNE'J TO EACH COURSE 
ROW 125 lOFNTlFUS THE THTAL NJK3cR CLASSES STaPTEO F,D» ^ACH C-JUi^SF 

FOLLO'J-ON COURSE CLASSES UNDER POLICY nlO' 
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Figure C-1 (Continued) 
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Follow-On Class Schedule Developed Under Policy 'ID' (Continued) 
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Follow*On Class Schedule Developed Under Policy 1F' 



FOLLOW-ON COURSE CUSSES UNDER POLICY flF* 
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Follow-On Class Schedule Developed Under Policy IF' (Continued! 
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CO HUMAN RESOURCES LAB BROOKS AFB 

UIR NATL SECUR AGCY FT MEADE ATTN TDL 

DIR HATL SECUR AGCY FT MEADE ATTN DIR OF TNG 

DEPT OF TRANS FAA ACQ SEC HQ 61 OA WASH UC 

ERIC OE WASH DC 

SYS UEVn CORP SANTA MONICA ATTN LIB 

DUrtLAP & ASSOC INC OARIEN ATTN LIS 

GRC/OAD ATTN DOC LIB 

OIR RAND CORP SANTA MONICA ATTN LID 

MITRE CORP dEDFORD MASS ATTN LIB 

SIMULATION ENGR CORP ATTU DiR OF ENGR FAIRFAX VA 

LEARNING R5D CTR U OF PITTS ATTN DIR 

HUMAN SCI RSCH INC VA 

CHRYSLER CORP HSL UIV UETROIT ATTN TECH INFO CTR 
SCI 5 TECH DIV IDA ARL VA 

DIR CTR FOR RES OH LEARNING & TEACHING U OF MICH 

AIR SILVER SPRING MD 

AIR ATTN LIBN PA 

MATRIX RSCH CO FALLS CHURCH VA 

EDUC S TNG CONSLT CO LA CALIF 

GE CO WASH DC 

AIR ATTN LIB PALO AITO CALIF 

SCI RSCH ASSOC INC DIR OF EVAL CHICAGO 

APA ATTN PSYCHOL ADSTR 

BELL TEL LABS INC TECH INFO LIB KJ 

A.MER BE HAV SCI CALIF 

CHRYSLER CORP DEF ENGR ATTN OR H BERMAN DETROIT 

DR H SHOEMAKER DIR TNG RSCH GP NY 

FLORIDA STATE U LIB GIFTS & EXCH 

LIB GW UN IV ATTN SPEC COLL OEPT 

CATHOLIC U LIB EDUC & PSYCHOL LIB WASH DC 

GEORGETOWN U LIB SER DEPT WASH OC 

ARI 1300 WILSON BLVO ARL VA 

DIR USA MOTV & TNG LAB ARL VA 

CBT ARMS TNG BD FT BE^JNING 

OR L BAKER ARMY RSCH GP EUROPE 

OIR EDUC CTR MARINE CORPS OEV S.EDUC CTR QUANTICO 

DPTY CHF OF STAFF (AIR) (HC-AAl) HQ USHC 

NAVL TNG EQUIP CTR TNG ANAL S EVAL GP FLA 

OEPT OF AF DEPT OF LIFE & BEHAV SCI ATTN OIR USAF ACAD 

DR L WILLIAMS OIR EDUC i PLHG i OEV VA COIWONWEALTH UHIV 

COMDT USA QM SCH ATTN DIR ENLISTED SUPPLY DEPT 

COMDT USA QM SCH ATTN DPTY OlR ENLISTED SUPPLY OEPT 

COMDT USA qM SCH ATTN EO OFC OF DPTY COMD FOR TNG & EDUC 

COMDT USA QM SCH ATTN CHF STOCK ACCT DIV ENLISTED SUPPLY DEPT 
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